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INTRODUCTION. 


M  HE  science  of  Geology  proposes  to  investigate  the  nature  and 
properties  of  the  diflerent  rocks,  and  other  masses,  that  compose 
the  crust  of  our  globe;  to  examine  their  order  and  positions;  to 
consider  the  various  phenomena  which  they  present,  and  the  changes 
which  they  appear  to  have  undergone;  and  in  short,  to  inquire  into 
every  thing  calculated  to  elucidate  the  structure  of  the  earth. 

This  study,  though  less  attractive  than  the  pursuits  of  the 
astronomer,  has  an  equal  claim  to  our  attention.  There  is  some- 
thingi  indeed,  peculiarly  fascinating  in  the  contemplation  of  those 
bright  orbs  vrhich  bespangle  the  sky ;  and  the  imagination  more 
willingly  attends  the  understanding,  in  soaring  through  the  regions 
of  immeasurable  space,  and  surveying  the  magnitudes,  stations,  and 
motions  of  the  heavenly  bodies,  than  in  viewing  the  features,  and 
exploring  the  depths,  of  the  earth  on  which  we  tread,  Not  only  the 
celestial  regions,  but  the  animal  and  vegetable  kingdoms,  possess 
more  charms  than  the  province  of  geology  can  boast.  Yet  this  sci- 
ence, scanty  as  its  attractions  are,  is  by  no  means  uninteresting,  or 
unimportant.  While  wc  study  the  laws  which  govern  the  remotest 
planets,  shall  we  remain  ignorant  of  the  planet  which  we  inhabit? 
Shall  distant  objects  engross  our  attention,  to  the  exclusion  of  those 
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^I'bich  are  more  within  our  reach?  Or  shall  we  bestow  so  much  care 
and  labour  on  the  animated  inhabitants  of  our  globcj  and  never  ex- 
amine the  structure  of  their  dwelling? 

The  researches  of  the  geologist  are  far  from  being  unworthy  of 
Ibe  cbristiaD,  or  the  philosopher:  for,  while  they  enlarge  the  hounds 
of  our  knowledge,  and  present  a  wide  field  for  intellectual  employ- 
ment and  innocent  pleasure,  they  may  serve  to  conduct  us  to  that 
glorious  Beings  '*who  by  his  strength  setteth  fast  the  mountains, 
being  girded  with  power;  in  wliose  hand  are  the  deep  places  of  the 
earth,  and  the  strength  of  the  hills,"  All  his  works  praise  him,  the 
humblest  as  well  as  the  grandest;  and  we  see  his  wisdom  and  power 
and  goodness,  not  only  in  the  luminaries  of  heaven,  and  in  animated 
nature,  but  also  in  the  rugged  rocks,  the  stones  of  the  brook,  and 
the  clods  of  the  valley. 

It  is  rather  surprising,  that  a  study  of  such  importance  as  geo- 
logy, has  hitherto  had  so  small  a  share  among  scientific  pursuits. 
At  a  very  remote  period,  men  began  to  penetrate  into  the  bowels  of 
the  earth,  in  quest  of  the  shining  metals,  and  other  valuable  products 
of  the  mineral  kingdom  ;  and  the  attention  of  the  learned,  both  in 
ancient  and  modern  times,  has  oft  been  directed  to  the  nature  and 
classification  of  minerals:  but,  till  near  the  beginning  of  the  present 
century,  few  philosophers  al tempted  to  investigate  the  structure  of 
the  earth  itself;  and  the  few  who  pushed  their  inquiries  in  that  direc- 
tioUt  chose  rather  to  indulge  in  wild  conjectures,  than  to  enter  on  a 
sober  and  patient  examination  of  facts.  It  is  within  the  last  twenty 
or  thirty  years,  that  geology  has  begun  to  assume  her  proper  rank 
among  the  sciences;  and,  desisting  in  a  great  measure  from  the 
flights  of  fancy,  has  been  proceeding  in  the  more  legitimate  track  of 
laborious  research.  Imagination,  indeed,  can  scarcely  be  altogether 
restrained  from  oflering  her  services,  in  a  pursuit  where  there  is  so 
much  that  is  mysterious  or  obscure;  yet,  if  her  wanderings  prove  a 
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stimulus  to  exertion^  produciog  a  larger  accumulation  of  facts,  and 
a  closer  investigation  of  existing  appearances,  they  will  foi-warcl, 
ratlier  than  retard,  the  progress  of  real  knowledge  ;  and,  though  they 
occasion  a  few  partial  aberrations,  they  will  ultimately  subserve  the 
interests  of  science. 

Within  these  few  years,  the  collection  of  geological  facts  has 
been  rapidly  accumulating.  Still,  if  we  may  judge  from  the  jarring 
opinions  held  on  the  subject,  we  have  not  obtained  sufficient  data,  for 
establishing  a  general  theory  of  the  earth;  in  other  words,  we  cannot 
satisfactorily  explain  the  natural  causes,  employed  by  the  Creator 
to  bring  our  globe  into  its  present  state;  which,  as  all  agree,  is  widely 
different  from  its  original  state.  The  chief  thing  to  be  done,  there- 
fore, in  the  present  stage  of  the  science*  is  to  enrich  it  with  ample 
stores  derived  from  actual  observation ;  to  collect  information  con- 
cerning the  characters,  and  relative  positions,  of  the  substances  com- 
posing the  solid  part  of  the  globe ;  to  specify  their  arrangement, 
extent,  and  localities  ;  and  notice  such  hints  as  they  may  furnish  for 
elucidating  the  history  of  our  planet.  Every  addition  to  these  stores, 
will  serve  to  enlarge  and  consolidate  the  basis,  on  which  a  true 
theory  of  the  eartli,  if  such  can  be  found,  must  necessarily  rest. 

It  must  be  remembered,  however,  that  here,  as  in  other  depart- 
ments of  science,  there  are  boundaries  which  we  cannot  pass;  and 
when  our  researches  shall  have  been  pushed  to  their  utmost  limit,  it 
will  still  be  found,  that  what  we  know,  bears  but  a  small  proportion 
to  what  we  know  not.  As  the  astronomer,  in  exploring  the  celestial 
regions,  is  lost  in  immeasurable  heights,  so  the  geologist,  conducting 
his  pursuits  in  an  opposite  direction,  is  soon  lost  in  unfathomable 
depths.  After  examining  every  accessibre  portion  of  the  globe,  and 
penetrating  into  the  bowels  of  the  earth  as  far  as  is  practicable  by 
human  labour,  and  collecting  all  the  information  within  our  reach,  we 
shall  still  be  totally  ignorant  of  the  interior  of  our  planet,  and  can  no 
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more  pretend  to  decide  what  it  is  composed  of»  than  we  can  tell  the 
composition  of  an  egg,  by  probing  half  way  through  its  shelL  The 
internal  structure  of  this  orb,  allotted  for  our  residence,  is  known 
only  to  Him  who  framed  it,  or  to  beings  of  an  order  superior  to  man. 
**Hast  thou  entered  into  the  springs  of  the  sea?  or  hast  thou  walked 
in  the  search  of  the  depth?  Have  the  gates  of  death  been  opened' 
unto  thee?  or  hast  thou  seen  the  doors  of  the  shadow^  of  death?  Hast 
thou  perceived  the  breadth  of  the  earth  ?  Declare  if  thou  knowest  it 
ail."  The  more  we  learn,  the  more  we  may  be  sensible  of  our  igno 
ranee.  If  we  would  fully  comprehend  any  portion  of  the  works  of 
Deity,  we  must  wait  till  we  arrive  at  a  higher  sphere  of  existence. 

Yet  we  must  not  abandon  our  inquiries  as  hopeless  and  improfit* 
able,  because  there  are  limits  beyond  which  we  cannot  carry  them. 
If  we  cannot  proceed  so  far  as  we  might  wish,  let  us  not  stop  short 
in  despair,  but  advance  as  far  as  we  can ;  especially  as  the  boundary 
of  our  research  may  prove  to  be  more  distant  than  was  at  first  antici- 
pated. Phenomena  that  appeared  inexplicable  in  former  ages,  are 
now  satisfactorily  explained;  difiiculties  once  deemed  insurmount- 
able have  been  overcome;  discoveries  hstve  been  recently  made  in  the 
sciences  and  arts,  of  which  the  ancients  could  have  no  idea:  and 
who,  then,  shall  detine  the  precise  limits  of  human  knowledge,  or 
utate  the  utmost  progress  wliich  investigation  can  attain?  Geology, 
indeed,  from  the  nature  of  its  objects,  may  seem  less  likely  to  be 
enriched  by  new  discoveries,  than  most  other  sciences ;  yet  who  can 
tell  to  what  a  degree  of  matiirity  this  infant  science  may  at  length 
arrive?  A  consciousness  of  our  inability  to  unveil  all  the  mysteries  of 
nature,  in  this  or  in  any  other  department  of  the  creation,  should 
indeed  make  us  modest  and  humble  in  conducting  our  inquiries,  but 
4*ught  not  to  restrain  us  from  pushing  them  to  the  furthest  verge  of 
huitfaii  research.  Close  investigations  of  the  works  of  Omnipotence,  if 
(nirsued  with  a  proper  spirit,  are  so  far  from  savouring  of  presumption^ 
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that  they  are  a  part  of  the  homage  due  to  the  Creator,  xvhose  infinite 
perfections  are  raore  and  more  illustrated  and  displayed,  in  propor- 
tion as  his  works  are  explored  by  the  light  of  science. 

Much  has  already  been  achieved  by  the  labours  of  geologists. 
They  liave  examined  the  character  and  form  of  large  and  interesting 
portions  of  the  crust  of  the  earth;  particularly  in  different  regions  of 
Europe,  and  most  of  all  in  the  British  Isles:  and  from  a  review  of 
existing  facts,  they  have  arrived  at  some  important  conclusions,  now 
generally  admitted.  It  is  well  ascertained,  that  the  substances 
composing  our  globe  are  not  thrown  together  in  confusion,  but  are 
disposed  in  sirala^  or  beds,  of  various  thicknesses,  or  in  crystallized 
masses,  which,  however  irregular  in  form,  display  a  regularity  of 
structure;  and  that  these  beds  or  masses,  which  rise  one  above 
another,  like  successive  courses  of  stone  in  a  building,  are  not  placed 
indiscriminately,  but  in  a  certain  order;  which,  though  it  admits  of 
considerable  variations,  is  so  far  establifihed,  at  least  in  the  regions 
hitherto  explored,  that  we  may  expect  to  find  some  kinds  of  rocks 
occupying  the  lowest  stations,  others  in  the  highest,  and  others  in- 
termediate; while  above  the  whole,  there  is  usually  an  alluvial 
covering,  which  contains,  along  with  vegetable  soil,  a  promiscuous 
collection  of  detached  fragments  of  rocks  of  all  descriptions.  It  is 
also  found,  that  the  lowest  rocks,  among  which  the  massive  crystal- 
lized rocks  of  the  granite  family  hold  a  distinguished  place,  contain 
no  organic  remains,  that  is  to  say,  no  remains  of  animals  or  vegeta- 
bles; but  that  such  remains  occur  in  great  abundance  in  some  of  the 
higher  rocks ;  for  which  reason,  as  well  as  on  account  of  their  relative 
position,  the  former  have  been  called  primitive  or  primary  rocks,  and 
the  latter  5^condary;  while  the  beds  interposed  between  them,  con- 
taining very  few  organic  remains,  have  obtained  the  name  of  iransilion 
rocks.    The  secondary  strata  are  sometimes  designated  flat  rocks** 

*  There  can  be  no  propriety  in  retaining  the  German  word  flmtz  a»  the  title  of  such  nickf, 
our  English  word/fff  conveying  the  same  Idea. 
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It  is  further  known,  that  as  there  are  vast  masses  of  granite  and 
other  crystallized  rocks,  forming  the  basis  on  which  other  rocks  are 
placed,  and  sometimes  piercing  into  the  beds  above  them  in  the 
form  of  veins;  so  there  are  also  crystallized  rocks,  of  a  different 
structure,  that  frequently  occur  among  secondary  rocks ;  sometimes 
lying  upon  or  among  them  in  shapeless  masses,  sometimes  intersect- 
ing then^  in  veins  or  dykes,  and  sometimes  lying  over  them,  or 
interstratified  with  them,  in  beds  of  considerable  extent  and  re- 
gularity. This  kind  of  crystallized  rock  is  known  by  the  names 
whinstone,  basalt^  trap,  &c. 

In  speaking  of  the  relative  position  of  rocks,  it  is  necessary  to 
remark,  that  those  which  are  the  lowest  in  geological  situation,  are 
often,  in  respect  of  some  portions  of  them,  the  most  elevated  above 
the  horizon.  Granite,  for  instance,  w  hich  is  considered  as  the  low- 
est rock  yet  discovered,  frequently  forms  the  summits  of  the  highest 
mountains;  the  rocks  usually  super-imposed  over  it,  being  arranged 
in  inclined  planes  on  the  sides  of  such  mountains.  Were  all  rocks 
horizontally  stratified,  the  highest  in  geological  position  would  also 
be  uniformly  the  highest  in  horizontal  altitude;  but  it  is  well  ki^own, 
that  the  strata  lie  most  frequently  in  an  inclined  posture,  dippingj  as, 
the  term  is,  to  one  side;  and  as  the  upper  beds,  instead  of  being 
continued  over  the  lower,  are  generally  broken  off,  or  discontinued, 
on  that  side  which,  owing  to  the  dip,  rises  highest  above  the  horizon^ 
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the  south,  are  seen  rising  one  after  another  from  the  level  of  the  sea, 
and  ID  like  manner  breaking  ofl  in  s^uccession,  an  we  proceed  north- 
ward; and  the  aluminous  schistus,  the  last  visible  bed  on  the  coasts 
is  raised  at  Boiil!)y  to  an  elevation  considerably  greater  than  that  of 
the  chalk  at  Flamborough  and  Speeton,  though  the  chalk  is  the 
highest  rock  in  the  district,  in  point  of  geological  position*  Thus,  in 
a  long  series  of  strata,  each  bed  is  successively  brought  to  the  sur- 
face ;  and  the  lowest  is  as  accessible  as  ihe  highest. 

This  is  one  of  those  provident  arrangements,  by  which  the 
wisdom  and  goodness  of  the  supremo  Ruler  are  beautifully  illus' 
trated.  Had  the  rocks  been  all  placed  horizontally,  without  any 
dip,  and  the  upper  bedb  been  every  where  continued  over  the  lower, 
we  could  have  bad  no  access  to  any  of  the  lower  beds,  without  pierc* 
ing  through  the  whole  superincumbent  strata;  and  this,  in  many 
instances,  would  have  completely  excluded  us  from  various  mineral 
products  which  are  of  immense  benefit  to  mankind,  and  which,  by 
the  present  disposition  of  the  rocks,  are  pkiced  within  our  reach. 
Besides,  had  the  face  of  the  globe  been  composed  of  one  entire  pile 
of  level  strata,  without  any  break  or  dislocation,  where  would  have 
been  that  beauty  and  glory  with  which  it  is  now  decked !  Where 
would  have  been  our  hills  and  valleys,  our  mountains  and  plains, 
with  all  those  charming  landscapes^  that  richly  diversified  scenery, 
those  grand  and  interesting  features  of  nature,  resulting  from  the 
inequalities  of  the  earth's  surface  ?  And,  supposing  the  sea  to  have 
remained,  what  would  have  become  of  our  risers  and  lakes,  our 
fountains  and  streams;  with  the  numerous  blessings  which  they  yield 
to  man?  The  world,  in  that  case,  could  not  have  been  a  fit  habita- 
tion for  the  tenants  that  now  possess  it.  Here,  then,  as  in  other 
provinces  of  his  boundless  dominions,  the  infinite  Jehovah  brings 
good  out  of  evil,  order  and  beauty  out  of  seeming  confusion  and 
deformity,  and   the  most  precious  benefits   out  of  overthrow  and 
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destruction.  As  liis  wisdom  and  power  can  levy  a  tribiUe  of  praise 
from  the  disorders  of  the  moral  world,  the  passions  and  crimes  of 
men,  which  he  over-rules  for  the  purposes  of  his  glory  and  grace; 
even  so,  in  the  material  world,  he  can  make  the  very  ruin  and  wreck 
of  nature  to  shew  forth  his  praise. 

It  has  been  remarked,  that  ihe  rocks  which  form  the  solid  part 
of  our  globe,  are  not  placed  indiscriminately,  but  in  a  certain  order. 
This,  however,  holds  true,  only  in  respect  of  general  analogy;  for, 
in  descending  to  particulars,  we  tind  every  region,  and  every  district, 
to  have  its  own  series  of  rocks;  nor  have  any  two  places,  remote 
from  each  other,  been  yet  discovered,  in  which  the  order  of  succes- 
bion,  or  even  the  structure  or  composition  of  the  beds,  is  exactly  the 
same.  And,  though  the  order  of  the  strata  in  some  parts  of  Europe, 
appears  to  be  subject  to  some  general  rules,  it  yet  remains  to  be 
determined,  how  far  these  rules  may  extend  to  other  quarters  of  the 
world.  If  Werner  discovered  a  particular  series  of  rocks  in  the 
Brocken  mountain  in  Germany,  it  does  not  follow,  that  we  shall  find 
the  same  series  in  other  mountains.  If  chalk  constitute  the  upper- 
most bed  in  our  district,  and  in  several  other  parts  of  Europe,  we 
cannot  infer,  that  the  same,  or  a  similar  bed,  is,  or  has  been,  the 
highest,  in  Africa,  Asia,  or  America,  And,  if  granite  hold  the  low- 
est place  in  the  series,  wherever  the  strata  have  yet  been  explored, 
we  have  no  right  to  affirm,  that  other  rocks  still  lower  cannot  be  here- 
after discovered.  Let  us  not  bewilder  ourselves,  nor  mislead  others, 
in  assigning  to  nature  imaginary  laws  of  our  own  constructing,  but 
advance  in  our  inquiries  after  truth,  by  the  sure  palh  of  patient 
investigation. 

Perhaps  there  in  no  part  of  the  world  more  interesting  to  a  geo- 
logist than  the  British  Isles ;  and  no  part  has  been  more  attentively 
surveyed.  But,  although  much  has  been  done,  for  ascertaining  the 
character  and   succession  of  the  British  rocks,  much  remains  to  be 
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accomplished.  Great  attention  has  heen  paid  to  sonie  districts,  and 
almost  every  thing  of  importance  relating  to  their  geological  features 
examined  and  made  known;  yet  there  are  considerable  portions  of 
country,  and  these  not  uninteresting^  of  which  no  satisfactory  de- 
scription has  hitherto  been  published ;  and  not  a  few  blanks  remain 
to  be  filled  up,  before  the  survey  of  the  United  Kingdom  can  be 
viewed  as  complete. 

To  fill  up  a  blank  of  this  description,  the  present  Work  was 
undertaken.  The  strata  of  the  Yorkshire  Coast,  comprising  the 
Wolds,  the  Howardian  hills,  and  the  more  elevated  Eastern  Moor- 
lands and  Cleveland  hills,  have  not  been  described  in  any  geological 
work,  except  in  very  general  terms;  and  the  authors,  having  pre- 
pared, for  the  History  of  Whitby  and  the  Vicinity,  a  compre- 
hensive view  of  the  Geology  of  the  district  to  which  that  work  19 
limited,  were  induced,  in  compliance  with  the  wishes  of  some  respect- 
able friends,  to  undertake  a  more  full  and  accurate  survey  of  the 
whole  coast  from  the  Humber  to  Ihe  Tees.  This  survey  they  have 
completed,  with  no  small  labour ;  exploring  the  whole  line  of  coast, 
and  visiting  every  part  of  the  interior  likely  to  throw  light  on  the 
objects  of  their  research.  Scarcely  a  hill  or  a  valley,  a  cliff  or  a 
chasm,  remains  unexamined  ;  scarcely  an  alum-work,  a  coal-pit,  a 
quarry,  or  any  other  remarkable  opening  in  the  strata,  has  been  left 
unvisited :  so  that,  if  the  result  should  not  come  up  to  their  own 
wishes,  or  the  expectations  of  their  friends,  they  cannot  well  charge 
themselves  >fith  want  of  diligence,  patience,  and  perseverance.  At 
the  same  time,  they  are  far  from  supposing,  that  the  work  i.^  free  from 
mistakes,  or  that  nothing  more  c^n  be  done  for  elucidating  the  geo- 
logy of  the  district;  on  the  contrary,  their  own  experience  has  served 
to  convince  them,  that  a  ifiork  of  this  nature  is  susceptible  of  pro- 
gressive improvement;  for  as,  in  making  this  extended  survey,  they 

have  been  enabled  to  detect  some  mistakes  in  tli€  sketch  of  the  strata 

c 


10 


INTRODUCTION  • 


conlained  in  the  History  of  Whitby  and  the  Vicioity;  so,  in  the 
prosecution  of  this  undertaking,  they  have  been  able,  in  various 
instances,  on  repeating  their  visits  to  the  same  spots,  to  correct 
inaccuracies  in  their  first  observations,  and  every  new  journey  has 
supplied  them  with  additional  ilhistrations  of  the  objects  of  their  pur- 
suit. It  is  natural,  therefore,  to  expect,  that  such  as  may  trace  their 
steps,  will  delect  other  errors  into  which  they  have  fallen,  and  dis- 
cover,new  facts  which  have  escaped  their  notice;  especially  as  in  a 
district  so  extensive,  it  is  scarcely  possible  to  give  the  same  minute 
attention  to  every  particular  spot. 

The  district  here  delineated,  is  not  distinguished  by  any  of  those 
grand  and  striking  features,  which  mark  the  face  of  nature  in  some 
parts  of  the  British  Isles.  It  presents  no  stupendous  mountains  of 
granite,  or  porphyry,  or  mica-slate,  or  any  other  of  the  primary 
rocks;  nor  can  it  boast  much  of  precious  gems,  or  rich  metallic  ores. 
Yet  its  features  are  by  no  means  uninteresting;  and  its  mineral  trea- 
sures, if  not  the  most  brilliant,  are  far  from  being  despicable.  In 
one  kind  of  mineral  riches,  viz.  organic  remains,  it  may  vie  with  any 
other  portion  of  the  globe,  of  equal  extent.  No  where  have  the  fossil 
relics  of  animals  and  vegetables  been  found  in  greater  variety  and 
abundance-  Almost  every  stratum  teems  with  substances  formerly 
endowed  with  life  and  motion;  and  the  fossil  conchology  of  the  dis- 
trict might  of  itself  occupy  a  large  volume.  Hence,  not  only  the 
mere  geologist,  but  the  student  of  natural  history  in  its  animated 
departments,  may  here  find  an  employment  adapted  to  bis  taste;  in 
comparing  the  recent  productions  of  nature,  with  those  which  have 
been  imbedded  in  the  bowels  of  the  earth,  and  which  are  fitly  re- 
garded as  the  medals  of  Nature's  history. 

To  render  this  work  more  perspicuous,  and  consequently  more 
useful,  it  is  arranged  into  Three  Parts.  The  Firsts  which  is  perhaps 
the  most  valuable  to  the  geologist^  contains  a  description  of  all  the 
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strata  of  the  coast,  from  the  Humber  to  the  Tees,  in  the  order  in 
which  they  occur;  noticing  the  breaks,  contortions,  and  other  phe* 
nomcna  which  they  exhibit;  and  stating  their  connection  witli  each 
other,  and  with  the  strata  of  the  adjoining  districtSi  as  far  as  has  been 
ascertained.  In  this  part  of  the  Survey,  the  authors  have  aimed  at  a 
simple  detail  of  facts  and  appearances;  avoiding,  as  much  as  possi- 
ble, all  those  terras  and  phrases  which  involve  any  particular  theory. 
The  Map  and  Section,  accompanying  this  part  of  the  work,  liave 
been  constructed  with  care,  and  will,  it  is  hoped,  give  the  reader  a 
clear  idea  of  the  extent  and  relative  positions  of  the  strata. 

The  Second  Pari  enumerates  and  describes  the  petrifactions, 
?ind  other  organic  remains,  found  in  the  different  strata,  or  in  the 
alluvial  soil ;  arranging  them  into  their  various  classes,  and  pointing 
out  their  several  localities.  This  part,  as  may  be  inferred  from  a 
remark  made  above,  might  have  been  extended  to  a  much  greater 
length.  The  illustrative  Plates,  which,  in  this  department,  are  of 
more  value  than  verbal  descriptions,  are  fully  as  numerous  as  the  pro- 
posed limits  and  price  of  the  work  %vnnld  admit. 

In  the  Third  Pari  are  thrown  together  some  general  observations 
on  the  facts  exhibited  in  the  two  former  parts ;  accompanied  with 
hints  and  conjectures,  designed  to  explain  the  phenomena  presented, 
and  to  elucidate,  in  some  degree,  that  interesting  but  arduous  sub- 
ject— the  structure  of  the  earth.  This  portion  of  the  work  will  pro* 
bably  be  deemed  the  least  useful ;  yet  as  the  hints  here  thrown  out 
are  chiefly  suggested  by  existing  phenomena,  it  is  hoped  that  they 
may  be  serviceable  to  the  studious  enquirer.  Where  the  views 
adopted  by  the  authors  militate  against  the  favourite  theory  of  any 
of  their  readers,  they  expect  from  the  reader  that  candour  and  indul- 
gence which  he  himself  has  a  right  to  claim  from  others.  On  subjects^ 
involved  in  so  many  difficulties,  mutual  forbearance  is  indispensable. 


15i 


INTRQjPUOTION. 


On  the  w|iDle,  t^e  authors  flatter  th^ms^)v^p,.  tbftjt  iheit  perform* 
ance  will  not  only  prove  acceptable  to  the  lovers  of  scienoe,  but 
interesting  unto  others.  To  the  manufacturer  and  the  man  of  busi- 
ness, it  may  be  of  considerable  service,  to  know  the  valuable  mineral 
products  of  this  part  of  England.  The  landed  proprietor  may  derive 
much  profit  from  an  inquiry  into  the  nature  of  the  rocks  of  this  district. 
I^arge  sums  have  been  thrown  away  in  boring  for  coals,  and  other 
speculations,  which  might  have  been  wholly  saved  to  the  adventurers, 
had  they  been  properly  acquainted  with  the  strata.  Above  all,  the 
admirers  of  the  works  of  God,  will  here  find  matter  calculated  to 
awaken  and  cherish  the  best  feelings  of  the  soul,  to  call  forth  and 
keep  alive  those  sentiments  of  devotion,  humility,  gratitude,  and 
love,  which,  while  they  honour  that  infinite  Being  whose  works  are 
here  examined  and  described,  seVve  also  to  exalt  our  understandings, 
and  improve  our  hearts.  If  the  authors  shall  contribute  in  any  degree 
to  produce  such  effects,  their  highest  object  will  be  accomplished. 
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PART  I. 


DESCRIPTION  OF  THE  STRATA. 


M  HE  whole  of  the  rocks  of  this  district^  with  the  exceptioE  of  a 
basaltic  dyke  that  intersects  a  part  of  theiDi  belong  to  the  family  of 
Jlai  rocks.  They  lie  in  what  is  called  a  conformable  series,  that  is, 
a  series  observing  a  kind  of  parallelism.  Their  general  dip  is  towards 
the  south,  but  at  a  great  variety  of  angles,  and  with  not  a  few  contor- 
tions and  irregularities;  the  strata  frequently  bending  or  undulating^ 
in  a  curved  form,  and  exhibiting  in  some  places  considerable  breaks 
or  dislocations. 

In  studying  the  characters  and  positions  of  these  strata,  at  least 
where  they  form  a  part  of  the  western  barrier  of  the  German  Ocean, 
we  have  this  important  advantage,  that  they  are  all  accessible,  and 
open  to  inspection.  Here  the  section  of  the  strata  is  not,  like 
the  generality  of  sections,  partly  taken  from  observation,  and  partly 
filled  up  by  fancy  or  conjecture:  the  whole  is  a  real  section,  copied 
from  nature ;  the  steep  sea-cliffs  disclosing  the  whole  series  of  beds  in 
their  proper  order,  together  with  their  contortions  and  irregularities. 
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Perhaps  it  may  appear  most  natural,  in  giving  a  description  of 
the  strata,  to  begin  at  the  lowest  visible  had,  and  proceed  upwards: 
but  as  it  is  no  small  advantage,  in  every  study,  to  set  out  with  what 
is  most  plain  and  easy,  and  then  advance  to  what  is  more  diflScult 
and  obscure,  it  seems  best,  in  the  present  intitance,  to  commence 
with  the  uppermost  beds  in  the  series,  and  proceed  downwards- 
Instead,  therefore,  of  conducting  the  reader  from  tlie  Ttes  to  the 
Humber,  we  propojse  to  reverse  the  order;  and,  commencing  with 
the  alluvium,  which  alone  is  visible  in  Iloldeniess,  advance  north- 
ward to  the  chalk  of  Flamboruugh.  and  from  thence  along  the  coast 
to  the  great  bed  of  aluminous  schist  us,  and  the  rocks  that  are  found 
near  the  banks  of  the  Tees  in  the  plain  of  Cleveland. 

We  begin  then  with 

THE  AUMUirtAIm  COVERINO- 


It  may  be  deemed  improper  to  rank  the  alluvium  among  the 
Ktrala,  as  it  is  not,  properly  speaking,  a  part  of  the  series,  but  a 
covering  spread  over  the  whole;  not  only  lying  over  the  chalk,  in  the 
southern  part  of  the  district,  but  lying  over  each  of  the  rocks  that 
successively  rise  up  behind  it,  and  filling  up  the  intervals  where  they 
are  interrupted,  or  sunk  down.  But,  as  it  constitutes  so  large  a  por- 
tion of  our  sea-cliffs,  as  there  is  so  much  of  our  district  where  nothing 
else  appears  above  the  level  of  the  sea,  and  as  its  materials  and  con- 
tents are  not  uninteresting,  it  ought  not  to  pass  unnoticed  ;  especially 
as  some  of  the  beds  of  which  it  is  composed,  present  in  many  placest 
the  appearance  of  stratification,  and  are  considered  by  some  as  really 
stratified. 

By  inspecting  the  Map,  and  the  Section  of  the  Coast,  the  reader 
may  perceive,  that  the  whole  southern  part  of  our  district  is  an 
alluvial  tract,  where  no  rock  in  to  be  seen.    This  tract  comprises 
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all  HolJerness,  with  the  environs  of  Hull  and  Beverley,  and  the  rest 
of  the  flat  country  to  the  south  of  the  Wolds;  extending  in  length 
from  tlie  Spurn  to  Bridlington,  a  distance  of  about  thirty'six  miles, 
and  in  breadth,  from  the  coast  to  the  chalk  hills  on  the  west  of  Hull 
and  Beverley  about  sixteen  miles.  Besides  thi&  large  alluvial  tract, 
which  is  continued  beyond  the  Huraber,  on  the  Lincolnshire  coast, 
there  ate  several  other  parts  of  the  district  where  nothing  but  alluvium 
is  accensible.  This  is  the  case  witli  most  of  the  extensive  vale  of 
Pickering,  which  opens  towards  Filey  Bay,  where  we  find  chiefly  an 
alluvial  cliff.  In  some  parts  of  Robin  Hood's  bay,  Sand^end  bay, 
and  Runswick  bay,  the  cliffs  are  al^o  alluvial ;  and  the  plain  of  Cleve* 
land  presents  in  many  places,  a  deep  covering  of  the  same  description, 

It  is  scarcely  necessary  to  observe,  that  this  alluvium,  occurring 
where  no  rocks  are  discernible,  is  not  materially  different  from  that 
which  covers  the  regular  strata,  where  the  latter  make  their  appear- 
ance. We  may  remark,  however,  that  the  alluvial  beds,  as  might  be 
expected,  are  usually  thinnest  where  the  strata  are  most  elevated; 
and  in  some  parts  of  our  hilts  the  rocks  rise  to  the  very  surface. 

This  part  of  the  crust  of  our  earth  is  called  alluvium,  because  it 
appears  to  have  been  formed  by  the  washing  away  of  the  other  stmta. 
It  resembles  the  banks  of  rivers,  formed  by  the  accumulation  of  sand, 
gravel,  mould,  and  other  substances,  brought  down  by  the  floodi?, 
and  deposited  in  successive  layers,  wherever  the  waters  overflow  the 
lands  adjacent  to  their  wonted  channels.  Every  river,  except  where 
its  course  is  very  rapid,  or  confined  by  rocks,  has  alluvial  banks  of 
this  description,  of  more  or  less  extent.  The  beds  that  cover  the  re- 
gular strata  present  the  same  kind  of  structure,  though  on  a  much 
larger  scale,  consisting  of  vegetable  mould,  sand,  gravel,  clay,  marl, 
fragments  of  stone,  with  other  substances,  variously  blended  and 
arranged;  sometimes  disponed  in  beds  or  layers,  and  sometimes  ex** 
hibiting  a  confused  mixture. 
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In  several  parts  of  the  coast,  the  alluvium  is  so  regularly  disposed 
in  beds,  that  it  almost  deserves  to  be  termed  stratified.  Instances  of 
this  kind  appear  in  the  cliffs  between  Whitby  and  Sandsend  ;  but  are 
more  observable  in  the  extensive  alluvial  cliffs  of  Holderness.  Where 
this  regular  structure  is  discernible,  the  successive  layers  most  com- 
monly occur  in  the  following  order: 

1 .  Vegetable  soil,  supporting  the  grassy  mantle  which  clothes  the 
surface*  This  valuable  covering  varies  greatly  in  depths  being  from 
two  or  three  inches  to  a  few  feet, 

2.  Marlt  or  a  mixture  of  marl  and  clay  or  mould.  This  bed  is 
by  no  means  regular,  being  in  some  places  a  few  feet  in  thickness, 
in  others  not  an  inch,  and  in  many  places  entirely  wanting.  The 
marl,  in  some  instances,  resembles  pounded  liraestone,  of  a  light 
blue  colour,  or  blueish  white.  In  a  low  part  of  the  cliff,  a  little  to 
the  north  of  Bridlington  Quay,  occurs  a  fine  white  marl,  containing 
shells  and  fragments  of  shells.  Among  these  a  small  shelly  resem- 
bling the  helix  ericetorum,  which  occurs  recent  on  the  Wolds,  has 
been  detected,  A  small  bivalve  shell  is  also  found,  which  seems  to 
be  a  species  of  iellina.  All  the  shells  are  very  thin  and  brittle. 
This  white  marl  has  the  appearance  of  powdered  chalk,  mixed  with 
a  little  clay.  The  marl,  both  here  and  in  other  parts  of  the  coast,  is 
often  deeply  penetrated  by  the  roots  of  vegetables,  from  the  soil 
above  it. 

3.  Sand  and  GraveL  This  bed  is  subject  to  as  much  irregular- 
ity as  the  former.  In  some  parts  it  is  several  yards  in  thickness;  in 
otliers,  an  inch  or  two;  while  in  others  it  wholly  disappears.  In  some 
instances,  it  forms  only  one  bed ;  in  others,  two  or  more  successive 
layers,  alternating  with  marl,  or  clay ;  especially  the  latter.  In  many 
places,  the  sand  is  found  pure,  without  any  gravel;  in  other  spots, 
the  gravel  occurs  with  little  or  no  sand.  Almost  all  the  springs  that 
issue  from  the  cliffs  have  their  sources  in  Ihc  beds  of  sand  and  gravel; 
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and  ^liere  the  discharge  is  copious,  the  sand  raust  needs  be  washed 
away^  and  the  gravel  alone  remain*  Some  of  the  sand  in  the  cliffH 
near  Whitby  is  magnetic,  particularly  a  brown  sand  found  at  Upgang, 

4.  A  brown,  coarse  clay.  This  clay  has  an  earthy  aspect,  and 
\H  not  very  tenacious,  being  frequently  mixed  with  sand  and  marl. 
It  contains  numerous  pebbles,  nodules,  and  fragments  of  stone  of  all 
descriptions.  This  bed  forms  a  large  portion  of  the  alluvial  cliffs, 
being  olten  several  yards  in  thickness.  It  is  frequently  met  with 
immediately  below  the  vegetable  soil ;  the  marl,  and  the  sand  and 
gravel,  in  such  pi  ices,  being  either  blended  with  it,  imbedded  in  it, 
or  altogether  lost  Sand  beds  often  occur  in  this  clay  at  a  great 
depth  below  the  surface;  as  may  be  seen  between  Whitby  and 
Sand  send,  where  a  large  bed  of  sand  and  gravel  is  found  about  half- 
way down  the  cliC 

5.  A  darker^  ash-coloured  clay;  commonly  more  compact  than 
the  brown  clay,  and  less  mixed  with  marl  or  sand ;  though  contain- 
ing the  same  abundance  of  nodules  and  fragments  of  stone.  This 
bed,  like  the  former,  is  often  of  vast  thickness.  Sand  beds  some- 
times alternate  with  this  clay,  as  well  as  with  the  brown  clay.  A 
bed  of  brown  sand  is  found  at  Upgang  at  the  very  base  of  the  cliff; 
and  this  bed  contains  shells,  generally  water-worn  and  in  fragments, 
and  chiefly  of  the  tellina  zonafa  or  solidula. 

These  two  kinds  of  clay  frequently  pass  into  one  another,  and  at 
the  place  of  their  junction  are  found  clouded  and  intermixed,  instead 
of  presenting  a  distinct  line  of  separation. 

6.  A  bliieish,  or  blackish^  tenacious  clay.  This  bed,  whicli  is  also 
in  some  places  of  considerable  thickness,  forms  the  lowest  visible 
portion  of  the  cliffs,  in  several  parts  of  Holderness,  and  in  other 
aliuvial  cliffs  along  the  coast.  It  occurs  at  the  bottom  of  the  cliff 
between  Upgang  and  Sandsend;  where  its  slippery,  treacherous  sur- 
face, laid  bare  by  the  washing  away  of  the  upper  beds,  and  moist- 
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eaed  by  every  returning  tide,  often  makes  the  imwary  passenger  fall 
flat  upon  the  beach. 

As  the  brown  clay  passes  into  the  ash-coloured,  so  the  latter 
I>as8e8  into  the  blue  clay,  which  often  occurs  in  patches,  rather  than 
in  a  distinct  bed.  Indeed,  all  the  three  kinds  of  clay  are  often  seen 
blended  together  in  one  mass:  but  we  generally  find  the  brown  clay 
uppermost,  the  a^h-coloured  in  the  middle,  and  the  hlnq  tenacious 
clay  in  the  lowest  phice. 

These  beds,  or  divisiona,  of  the  alluvial  covering,  are  perhaps  a» 
r^ular  as  some  of  the  beds  of  clay  and  gravel  lying  over  the  chalk  in 
Ibe  south  of  England,  which  are  regarded  by  many  as  part  of  the 
re^Ur  strata :  but  since  all  the  beds  now  enumerated  contain  more 
or  less  of  the  fragments  of  rocks*  of  almost  all  descriptions,  and  since 
we  find  nearly  the  ^ame  succession  of  beds  over  the  sandstone  near 
Whitby,  as  are  over  the  chalk  in  Holderness,  it  seems  most  proper 
to  consider  the  whole  as  an  alluvial  covering.  Perhaps  it  may  be 
fairly  questioned,  whether  the  beds  of  naod  and  gravel  at  Woolwich 
and  other  parts  in  the  south,  which  have  been  described  as  properly 
Btratjfied,  beany  thing  more  than  a  part  of  the  alluvium;  and  the 
same  remark  may  very  possibly  apply  to  those  gravel  beds  in  France 
and  elsewhere,  which  have  been  dignified  with  the  title  otfresh-waier 
formations. 

At  the  same  time,  if  any  shall  affirm,  that  the  sand  beds  in  what 
we  have  described  as  alluvium^  might  in  other  circumstances  have 
become  sandstone,  that  the  marl  miglit  have  formed  limestone,  and 
t^ie  clay  have  become  shale,  we  will  not  dispute  the  matter  with  them. 
In  fact,  there  are  spots  where  we  find  marl  so  indurated  as  to  ap* 
proach  very  near  the  state  of  limestone;  the  clays,  especially  the 
darker  coloured  clays,  almost  in  the  state  of  shale;  the  sand  beds, 
particularly  the  brown  sand  such  as  occurs  at  Upgang,  so  compact 
as  to  resemble  soft  sandstoue;  and  the  beds  of  sand  and  gravel  ac- 
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tually  hardened  into  solid  rock.  An  instance  of  tlm  last  kind  may 
be  seen  between  Wliitby  and  the  Lector  Nab,  where  some  springs 
tliat  haue  from  the  middle  of  the  clitT,  and  deposit  lime  and  oxide  of 
iron,  have  not  only  formed  calcareous  incrustations  of  moss  imme- 
diately below  their  source,  but  have  consolidated  into  a  kind  of 
breccia,  or  conglomerate^  a  large  portion  of  the  bed  of  sand  and  gravel 
through  which  they  ooze,  Masses  of  this  newly  formed  stone  fall 
dovTQ  occasionally  on  the  beach. 

It  IS  proper  also  to  notice*  that  these  alluvial  strata,  if  we  may 
so  term  them,  have  in  some  instances  undergone  the  same  kind  of 
breaks  and  contortions  as  are  seen  in  the  rocky  strata,  A  curious 
illustration  of  this  remark  was  observed  by  the  authors  in  a  part  of 
the  clifl'near  Skipsey.  The  brown  clay  and  the  sand  imbedded  in 
it  are  there  contorted  and  twisted  in  the  most  singular  forms  ;  and 
while  the  outline  of  the  sand  bed  is  deranged  and  bent  in  all  direc- 
tions, the  bed  itself,  being  composed  of  sand  of  two  distinct  colours, 
brown  and  \ellowisb  white,  arranged  in  very  thin  layers^  exhibits  a 
beautiful  collection  of  undulating  and  twisted  lines*  There  is  a 
strong  resemblance  between  these  contorted  layers  of  sand,  and  the 
contortiouH  observed  by  I>r*  Mac  CuHoch  in  the  primary  strata  of 
Glen  Till.*  Another  instance  no  less  curious  occurs  in  the  cliiTnear 
Cowden  in  Holderness*  A  thick  bed  of  brown  clay  is  found  broken 
and  contorted;  a  bed  of  sand  and  gravel,  about  4  feet  in  thickness, 
comes  over  it,  and  fills  up  the  gaps  and  sinuosities  in  the  clay;  while 
a  bed  of  marl,  about  two  feet  thick,  and  the  vegetable  mould  at  the 
aarface,  about  a  foot  thick,  are  not  at  all  affected  by  the  dislocationis 
underneath  them.  It  seems  as  if  the  surface  of  the  clay  bed,  before 
the  deposition  of  the  beds  above  it,  had,  by  the  action  of  currents,  or 
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some  other  causes,  been  worn  into  hollows  or  sinuosities,  which  the 
sand  and  gravel,  subsequently  spread  over  it,  completely  filltd  up,  so 
as  to  present  a  level  surface  on  which  the  marl  was  afterwards  de- 
posited. 

The  thickness  of  the  alluvial  beds,  as  might  be  expected,  h 
greatly  diversified.  The  most  lofty  of  the  alluvial  cliffs  on  the  coast 
are  from  120  to  150  feet  high,  or  perhaps  somewhat  more.  The  cliffs 
near  Upgang,  and  those  opposite  Grimston  and  Aldborough  in  Hol- 
derness,  are  among  the  highest*  The  alluvium  at  Aldboroughp  how- 
everi  must  be  vastly  thicker  than  at  Upgang;  for  at  the  latter  place 
the  rock  is  found  near  the  base  of  the  cliff,  and  may  be  seen  at  lovr 
water  stretching  into  the  sea ;  whereas  at  the  former,  the  rock  being 
at  an  unknown  depth,  there  is  probably  as  great  a  thickness  of  allu- 
vium below  the  level  of  the  sea,  as  we  find  above  it. 

Though  the  alluvial  beds  are  in  general  pretty  level,  especially 
where  they  fill  up  the  vacancies  or  breaks  in  the  regular  strata;  yet 
we  often  see  them  assuming,  in  some  degree,  the  shape  of  the  strata 
which  they  cover,  and  having  ihe  same  incHnation  or  dip.  Hence, 
as  the  chalk  of  Flamborough,  where  it  sinks  beneath  the  horizon, 
dips  towards  the  Humber,  the  alluvial  covering  of  Holderness,  though 
broken  in  many  places  by  the  openings  of  the  rivers  and  meres,  pre- 
serves a  general  slope  in  the  same  direction  ;  and  at  its  extremity, 
the  Spurn,  becomes  a  low  point,  only  a  few  feet  raised  above  the 
level  of  the  ocean.* 

To  enumerate  the  different  kinds  of  rock  occurring  in  the  allu- 
vium, in  rounded  nodules  or  angular  fragments,  and  the  different 
kinds  of  pebbles  of  which  the  gravel  is  composed,  would  be  to  go 
through  nearly  the  whole  nomenclature  of  the  rocks  known  to  exist. 


*  H^nce  wc  iii»y  obsen'e,  that  those  antiquaries  who  f  onsider  the  Spurn  a»  Ptokmy*B 
Oetlfvm  promotitorium,  and  derive  that  name  from  the  British  word  Uchel — high,  muit  a( 
Icait  he  mUtakeo  in  their  etymology* 
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It  is  easy  to  meet  with  fragments  of  granite,  gneiss,  porphyry,  mica- 
slate,  with  almost  every  variety  of  the  primary  and  transition  rocks. 
Blocks  of  beautiful  porphyry  with  large  flesh-coloured  crystals  of 
felspar,  occur  in  considerable  quantity  on  the  Stainton  Dale  shore, 
among  a  vast  variety  of  stones  washed  down  from  the  aUuvial  part  of 
the  cliffs*  Masses  of  the  encrinite  limestone,  mountain  limestone, 
white  limestone ;  with  various  kinds  of  basalt,  and  even  lava,  have 
been  disengaged  from  the  alluvium  near  Whitby,  Agates,  carnelians, 
amethysts,  calcedonies,  and  a  great  variety  of  jaspers  and  jasper- 
agates,  with  various  other  precious  stones,  are  found  on  the  beach 
all  along  the  coast ;  and  are  sometimes  picked  up  on  the  moors, 
where  the  surface  is  laid  bare.* 

Yet,  while  the  alluvium  presents  a  promiscuous  assemblage  of 
all  kinds  Of  rocky  fragments  and  nodules,  it  must  be  remarked,  that 
a  large  proportion  of  them  belong  to  the  rocks  of  this  district;  such 
as  chalk,  flint,  blue  limestone,  grey  limestone,  sandstone  in  all  its 
varieties,  aluminous  schistus,  coal,  &c*  Some  also  belong  to  ad- 
joining districts.  In  the  Whitby  cliflTs  we  find  masses  of  magnesian 
limestone,  such  as  occurs  at  Sunderland,  and  in  other  parts  of  the 
county  of  Durham :  and  in  the  Holderness  cliffs  we  often  perceive 
fragments  of  coal,  of  the  same  kind  that  is  found  in  the  neighbourhood 
of  L«ieds. 

One  thing  more  remains  to  be  noticed,  respecting  these  stones 
imbedded  in  the  alluvium;  and  that  is,  that  the  fragments  which 
abound  most  in  any  particular  quarter  of  the  district,  generally  be* 
long  to  the  rocks  of  that  quarter.  Thus,  though  we  find  aluminous 
6cbistus  in  the  Holderness  alluvium,  and  chalk  and  flint  in  the 
Whitby  alluvium ;    yet  the  schistus  is  much  more  abundant  in  the 


*  A  variety  of  the  minerals  belongiog  to  the  aUutlil  beds^  though  not  described  as  such^ 
ire  eDamerated  in  the  Scarborough  Catalogue  of  Fos^iils, 
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taltCTt  and  the  chalk  in  the  former*  In  some  parts  of  the  alluvial 
cliffii  between  Whitby  and  Sandsend,  fragments  of  schistus  occur  in 
great  numbers,  and  serve  to  deepen  the  colour  of  the  lower  beds  of 
cUjTt  in  which  they  are  most  abundant.  On  the  other  hand,  the 
Holdemess  cliffs  are  speckled  with  numerous  fragments  of  chalk  ; 
aad  ihe  white  colour  obviously  increases  as  we  approach  lo  Flam- 
borough,  especially  as  the  marl  becomes  cretaceous  in  the  neighbour- 
hood of  the  chalk.  In  like  manner,  as  the  gravel  near  Whitby 
abounds  with  pieces  of  sandstone,  the  pravel  near  Flamborougli 
abounds  with  fragments  of  chalk  and  of  flint. 

It  ha^  been  observedt  that  beds  of  sand  and  gravel  sometimes 
alternate  with  the  lower  beds  of  clay,  as  well  as  the  higher,  and  may 
be  seen  near  Whitby  at  the  foot  of  the  alluvial  cliffs,  very  little  above 
the  solid  rock*  Examples  of  the  same  kind  occur  in  th£  alluvium 
that  covers  the  chalk  ;  particularly  at  Bridlington  Quay,  where  a 
bed  of  cretaceous  flinty  gravel,  of  considerable  thickness,  is  found 
immediately  over  the  chalk*  This  bed,  like  many  other  gravel  beds, 
is  a  receptacle  for  waters,  and  the  parent  of  copious  springs  ;  some 
of  whicfi  are  seen  issoiog  from  the  cliff  to  the  north  of  Bridlington 
Quay,  just  before  we  arrive  at  the  chalk  rocks. 

The  most  remarkable  spring  proceeding  from  this  gravel  bed,  is 
the  ebbing  and  flowing  spring  of  Bridlington  Quay.  This  most  co- 
pious fountain  was  discovered  in  1811,  when,  with  a  view  to  the 
improvement  of  the  harbour,  the  alluvium  which  forms  its  bed  was 
bored  through.  The  alluvium  was  found  to  consist  of  a  bed  of  com- 
pact clay,  28  feet  thick,  and  a  bed  of  cretaceous  flinty  gravely  15  feet 
thick  ;  beneath  which  was  the  solid  chalk.  At  first  there  was  no 
indication  of  a  spring,  but  after  the  aperture  was  made,  a  plentiful 
supply  of  excellent  fresh  water  rose  in  it  with  the  rise  of  the  tide, 
and  not  only  filled  the  bore  completely,  but  flowed  over  in  a  power- 
ful stream,  being  projected  some  inches  above  the  top  of  the  bore* 
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It  boiled  op  with  most  impetuosity  at  high  water,  and  gradually  fell 
as  the  tide  retired.  The  same  phenomenon  has  continued  ever  since  ; 
and  the  inhabitants,  to  secure  the  benefits  of  this  valuable  spring, 
have  fixed  a  tube  in  the  bore,  to  receive  the  rising  column  of  water, 
and  constructed  a  reservoir,  &c.  for  the  use  of  the  town  and  shipping. 
There  is  no  discharge  from  the  tube,  till  the  tide  has  risen  to  such  n 
height  as  to  be  only  about  four  feet  lower  than  its  orifice ;  and  when 
the  sea  has  again  subsided  to  the  same  level,  the  stream  ceases  to 
flow  till  the  return  of  the  next  tide ;  the  discharge  continuing  four  or 
five  hours  each  flood.  In  high  tides,  the  stream,  as  may  be  expected, 
flows  longer  than  usual :  and  after  great  rains  the  discharge  is  both 
more  copious,  and  more  prolonged  ;  being  known  to  commence  when 
the  level  of  the  tide  is  about  eight  feet  below  the  mouth  of  the  tube. 
When  there  is  a  heavy  sea  on  the  coast,  an  undulation  is  observable 
in  the  discharge  of  the  water. 

The  most  easy  and  obvious  way  of  accounting  for  these  fticls,  i^ 
by  supposing,  that  this  spring  has  an  outlet  towards  the  sea,  probably 
beneath  low  water  mark;  which  outlet  is  open  at  low  water,  so  far 
as  to  permit  the  spriug  to  empty  itself  into  the  sea,  but  is  obstructed 
or  choaked  up  by  the  flood  tide;  so  that  the  fresh  water,  accumulate 
ing  in  its  gravelly  receptacle,  bursts  forth  at  the  new  opening  which  has 
been  made  for  it;  and  continues  to  flow  from  thence,  till  the  falling 
of  the  tide  permits  it  to  resume  its  original  passage.  As  the  obstruc- 
tion of  this  passage  will  gradually  increase  as  the  tide  rises,  and  di- 
minish as  it  falls,  and  be  greatest  at  high  water;  being  according  to 
the  weight  of  the  sea  water  over  the  outlet,  and  the  quantity  of  that 
water  pressing  into  that  outlet,  and  forcing  back,  or  stemming,  the 
current  of  the  fresh  water ;  the  phenomena  observed  at  the  orifice  of 
the  tube  are  just  such  as,  on  that  supposition^  might  be  expected. 
The  undulations  occasioned  by  a  storm,  may  be  traced  to  the  irregu* 
larity  of  the  pressure  then  felt  at  the  sea  outlet,  the  heavy  waves 
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forcing  the  salt  water  into  it  by  sudden  jerks,  and  giving  a  corre- 
sponding impulse  to  the  fresh  water  then  propelled  before  it.  It  is  no 
less  natural  to  expect,  after  heavy  rains,  a  larger  accumulation  of 
Iresh  water,  and  consequently  a  more  copious  discharge  at  the  spring ; 
especially  as  the  thickness  of  the  bed  of  gravel  at  that  spot,  and  the 
slope  which  it  must  have  from  the  chalk  hills  towards  the  sea,  cor- 
responding with  the  dip  of  the  strata,  must  give  great  facility  to  that 
accumulation.  Nor  is  it  less  ditficult  to  conceive,  why  the  water  at 
the  spring  is  never  brackish ;  for  though  the  force,  or  weight,  of  the 
fresh  water  current,  is  insufficient  to  clear  its  passage  into  the  ocean, 
when  opposed  by  the  weight  of  the  rising  tide,  it  may  be  fully  adequate 
to  stem  the  opposing  current  of  salt  water,  so  as  never  to  allow  it  to 
reach  the  spot  where  the  tube  is  inserted  ;  especially  if,  as  is  proba- 
ble, the  sea  outlet  be  at  a  great  distance,  and  the  passage  to  it  be 
intricate,  winding,  and  parted  into  several  channels.  The  same  con- 
siderations, viewed  in  connection  with  the  comparative  lightness  of 
fresh  water,  may  enal)le  us  to  understand,  why  the  water  in  the 
tipring  rises  so  mucli  higher  than  the  level  of  the  tide. 

This  ebbing  and  flowing  spring  is  not  the  only  piieuomenon  of 
the  kind.  Two  wells  of  a  similar  character  have  been  observed  in 
New  Holland,  and  instances  of  the  same  nature  are  said  to  occur 
elsewhere.* 

Strange  as  this  phenomenon  may  appear,  it  is  not  more  strange 
than  some  of  the  notions  advanced  to  explain  it.  Since  the  discovery 
of  the  spring,  various  writers  have  published,  in  the  literary  periodical 
works,  descriptions  of  the  facts  observed,  accompanied  with  theories 
proposed  to  account  for  them.t     Some  of  these  explanations  nearly 


*  Sec  Geological  TransacUons,  VoL  1 ,  p.  140, 1 4 L  It  imay  be  pruper^ Itowever, tonatice, 
tbat  a  gentleman  who  has  visited  Loe  Pool  in  CurnwalJ,  assures  us,  that  the  account  of  a 
fiimilar  phenomenon  occurring  there,  iuflcrted  in  our  First  Edition^  is  incorrect. 

t  Philofioph.  Trans,  for  1815,  Pt.  L  Philos.  JournaJ  XLV,  p.  66  &  432.  XLIX.  p.  230. 
1..  p.  81  —  83,  200  —  203,  26?,  268.     Repertory  of  Arts,  VoK  XXX.  p.  342,  &c. 
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roincide  with  the  solution  given  above.  Others  proceed  on  supposi- 
tions that  are  wild  and  improbable.  One  hypothesis,  in  particular, 
is  so  extravagant,  and  rests  on  assumptions  so  inconsistent  with 
facts,  that  it  may  be  proper  to  BOtice  it,  in  order  to  correct  the  ini«- 
takes  connected  with  it. 

Dr.  Storer,  in  the  close  of  his  account  of  this  spring,  coraniuni- 
cated  to  the  Royal  Society,  had  suggested,  that  this  ebbing  and 
flowing  fountain  might  have  some  connection  with  the  intermitting 
springs  called  the  Gipsies;  an  idea  which  he  could  not  have  enter- 
tained, had  he  been  properly  acquainted  with  the  history  and  situa* 
tion  of  these  springs.  A  writer  in  the  Philosophical  Journal,  evidently 
less  acquainted  with  the  country,  catches  at  this  unfounded  notion, 
and  assuming  that  the  stratum  of  clay  and  substratum  of  cretaceous 
gravel,  found  at  Bridlington  harbour,  extend  over  all  Holderness, 
nay  over  the  Wolds  too,  beyond  the  Gipsies,  alleges  that  the  latter 
**  will  be  found  mere  perforations  of  the  substratum  of  clay;  and  one 
and  all  of  them  at  some  seasons,  although  distant  from  the  sea,  to 
be  more  or  less  ebbing  and  flowing  springs;'*  that  the  pressure  of  the 
tide  upon  the  elastic  bed  of  clay  occasions  the  flowing  of  the  springs, 
and  th€  removal  of  that  pressure  the  ebbing  of  them ;  nay,  "  that  the 
whole  bed  (of  clay),  extending  from  Fiamborough  Head  to  Spurn 
Point,  will  be  found  to  rise  and  fall  with  the  ebbing  and  flowing  of 
€f)€ty  tide  f* 

These  assertions  are  not  only  in  direct  opposition  to  facts,  but, 
as  far  as  regards  the  last  of  them,  so  contrary  to  the  nature  of 
things,  that  it  is  diflBcuIt  to  believe^  that  a  writer  who  has  produced 
so  many  judicious  papers  on  other  subjects,  could  be  serious  in  ad* 

*  Phlloi.  Journal.  L.  p.  81 ,  82.  Anottier  writer  id  the  sftme  Tolume,  p.  2d7»  268,  grft?e1f 
rem&rkfl^  that  lh\%  supposed  daily  earthquake  does  not  extend  to  HuH,  He  bad  resided  there 
several  months  ;  and  could  attest  that  during  all  that  period  the  town  stood  stilL  Hail  he  been 
stationed  ou  the  Uoldemess  coast,  he  might  have  borne  testimotiy^  that  the  land  there  is  al»o 
terraJSrtmt. 
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vancing  lliem.  Alas!  poor  Holderness^  hard  is  thy  fate!  Other 
lands  may  be  visited  with  earthquakes  once  in  half  a  century  ;  hut  thou 
art  doomed  to  suffer  an  earthquake  twice  a  day;— an  earthquake 
which  heaves  thy  boweU,  and  makes  thee  vomit  out  thy  waters,  even 
at  the  distance  of  many  miles  from  thy  coast  ?  Tough  indeed  must 
be  thy  clayey  tunic,  that  has  so  long  held  together,  tinder  these  daily 
convulsions.  Well  may  historians  report,  that  part  of  thy  shore  has 
been  lost,  and  that  some  of  thy  towns  have  sunk  in  the  ocean;  for  it 
is  marvellous  that  such  reiterated  shocks  have  suffered  even  a  frag-* 
nient  of  thee  to  exist. 

The  author  of  this  hypothesis  might  almost  as  well  have  accounted 
for  these  phenomena,  by  adopting  one  of  the  fables  of  the  ancients^ 
and  applying  it  to  this  district.  He  might  have  alleged,  that  a  mighty 
gtanty  another  Enceladus  or  Typhoeus,  such  an  one  a«  could  set 
Ossa  upon  Pelion,  or  Rosebury  Topping  upon  Black  Hambleton, 
lies  buried  alive  under  Holderness  and  the  Wolds,  vvitii  the  Wolds  oa 
his  head),  and  the  Spurn  on  his  feet  (and  spurn  seems  to  have  a  natu- 
ral connection  \viih  feet);  and  that  this  son  of  Titan,  whenever  old 
Ocean  lashes  his  sides,  begins  to  puff  and  blow,  trembles  in  every 
limb,  sweats  at  every  pore,  and  vomits  forth, — not  smoke,  and  flames, 
and  liquefied  stones,  like  his  brother  who  groans  under  the  weight  of 
mount  iEtna, — but  streams  of  pure  water ! 

But,  to  be  serious.  There  is  no  good  ground  for  supposing,  that 
the  clays  of  the  Holderness  coast  form  a  continuous  covering;  much 
less  for  imagining,  that  a  stratum  of  gravel  uniformly  runs  betweea 
the  clay  and  the  chalk.  In  the  cliffs  near  Whitby,  we  find  the  clays 
in  some  places  resting  on  the  solid  rock,  while  in  others  a  bed  of 
gravel  appears  to  intervene :  and  it  is  highly  probable^  that  the  same 
irregularities  prevail  in  Holderness.  It  is  well  known,  that  the  scar- 
city of  water  on  the  Wolds  does  not  arise,  as  that  writer  fancies,  from 
their  being  coated  with  a  stratum  of  clay  impervious  to  water^  with  a 
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j$iihstratnm  of  gravel  which  sUals  all  the  water  from  the  surface  ;  for 
BO  such  stratum  and  substratum  exist  there,  except  on  part  of  the 
southern  skirts  of  the  Wolds,  where  there  is  little  or  no  scarcity  of 
water ;  but  it  results  from  the  absorbent  quality  and  numerous  fissures 
of  the  chalk,  which  rises  almo&t  to  the  surface.  Much  of  the  rain 
that  falls  on  the  Wolds,  like  that  which  falls  on  the  limestone  hills  of 
the  vale  of  Pickering,  is  speedily  absorbed  ;  and  coHecting  in  fissures 
of  the  rock,  is  conveyed  by  these  internal  channels,  as  well  as  by 
channels  on  its  surface,  to  the  lower  parts  of  the  hilk,  where  copious 
springs  burst  forth  from  the  openings  of  such  fissures.  A  large  stream 
of  this  description  has  found  a  vent  for  itself  at  Springhead  near  Hull ; 
and  the  copious  flow  of  water  at  Bridlington  Quay,  may  be  owing  to 
the  bursting  forth  of  a  stream  from  the  interior  of  the  chalk,  more 
than  to  the  collection  of  water  on  its  surface.  Perhaps  too,  the  beds 
of  gravel,  lying  over  the  chalk  at  those  springs,  might  be  formed,  or 
greatly  increased,  by  the  agency  of  such  subterraneous  streams;  as 
the  gravel  there  consists  chiefly  of  fragments  of  chalk  and  flint,  which 
these  streams  might  carry  down«  from  the  beds  through  which  they 
force  their  passage. 

The  Gipsies,  which  take  their  rise  in  the  Wolds,  are  intermitting^ 
springs  not  at  all  analogous  to  tlie  Bridlington  spring,  but  of  a  very 
diflerent  character.  Instead  of  flowing  daily,,  or  periodically,  they 
never  flow  but  after  very  great  rains,  or  the  rapid  melting  of  quantities 
of  snow;  being  occasioned  by  the  superabundant  waters  of  some 
subterraneous  stream,  or  streams,  of  the  kind  now  described.  During 
most  of  the  year,  and  sometimes  the  whole,  nay  even  for  two  or  three 
years  together,  the  underground  channel  is  sufficient  to  convey  the 
entire  stream  ;  but  when  great  rains  fall  in  the  winter,  and  especially 
when  there  has  been  a  heavy  fall  of  snow,  and  the  snow  is  rapidly 
melted  in  the  spring,  the  water  being  too  copious  for  that  channel, 
finds  a  vent  for  itself  at  these  occasional  outlets^  from  whence  it  is 
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discharged  ia  vast  quantity,  forming  a  torrent  on  the  surface.  The 
lijicharge  often  conlinues  for  sorae  weeks^  and  sometimes  for  two  or 
three  months ;  bemg  prolonged  for  a  greater  period  than  the  mere 
excess  of  the  water  might  seem  to  require,  probably  because  the  usual 
passage  may  at  such  times  be  partially  choked  up,  by  the  accumulation 
of  mud,  sand,  and  gravel,  which  it  may  take  a  few  weeks  to  wash 
away. 

TTie  channel  in  which  the  Gipsies  occur,  commences  at  Wharram- 
le-street;  from  whence  it  proceeds  eastward,  through  the  great 
Talley  of  the  Wolds^  to  North  Burton  ;  a  little  beyond  which,  it  makes 
a  torn  southward  to  Rud stone,  and  from  thence  descending  eastward 
by  Boynton»  reaches  the  sea  at  Bridlington  Quay;  thus  performing 
a  course  of  about  24  miles,  without  reckoning  minor  windings.  The 
first  and  last  portions  of  this  extensive  channel  have  always  a  visible 
corrent  of  w^ater ;  but  the  middle  part  from  Boythorpe  to  Rudstene, 
IS  always  dry  till  the  Gipsies  flow,  except  that  a  few  pools  may  be 
formed  in  the  channel,  by  the  surface  water,  after  rains.  The  stream 
in  this  part  of  the  valley  runs  under  ground,  pursuing  its  unseen 
courses  through  beds  of  chalk  gravel,  or  chasms  in  the  chalk  rocks. 
This  stream  has  its  fountain  head  at  Wharram-le-street,  where  there 
18  a  copious  spring ;  and  there  are  other  springs  above  Duggleby  that 
contribute  to  increase  the  citrrent.  The  water  is  excellent,  and  is  of 
vast  service  to  the  upper  part  of  the  valley;  especially  as  the  inhabi- 
tants make  the  most  of  \U  by  using  artificial  means  to  increase  its 
meandrings  ;  that  a  greater  number  of  fields,  gardens,  and  farm-steads, 
may  enjoy  the  salutary  stream.  But  after  passing  through  Weaver- 
thorpe,  part  of  the  current  sinks  down;  and  the  remainder,  continuing 
its  course  through  Butterwick  and  Boytborpe,  also  disappears,  about 
half  a  mile  beyond  the  latter  village,  and  nine  or  ten  miles  from  its 
source  at  Wharram.  During  most  of  the  year,  the  water  that  sinks 
4)ek)W  Boythorpe  does  iK)t  reappear  till  its  arrival  at  Rudstone,  a 
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distance  of  eight  tniles  in  the  line  of  the  channel ;  nor  are  we  f%ure, 
that  the  copious  springs  at  Rudston,  which  feed  the  rivulet  running 
from  thence  to  Bridlington  Quay,  are  outlets  of  the  hidden  stream  that 
passes  through  the  middle  part  of  the  great  valley ;  for  there  are  pro- 
bably several  subterraneous  streams  conveying  the  water  of  the  Wolds 
from  thence  to  the  ocean.  At  least  we  know,  that  there  are  currents 
passing  under  ground  in  the  valley  at  Boynton,  besides  that  which 
flows  down  from  Rudston  above  ground. 

The  remarkable  springs  called  Gipsies,  may  be  distinguished 
into  the  lower  and  higher  Gipsies ;  though  it  is  chiefly  to  the  latter 
thai  the  name  has  been  appropriated.  The  former,  which  are  situated 
in  the  pleasant  vale  of  Boynton,  always  rise  first ;  and  that  in  the 
order  of  their  position,  the  lowest  uniformly  springing  up  before  any 
of  the  rest.  The  lowest  of  the  Gipsies  rises  about  100  yards  to  the 
east  of  Boynton  Hall,  and  a  few  yards  to  the  south  of  the  rivulet  that 
flows  down  the  valley.  Another  spring-head  of  the  same  nature  is 
situated  half  a  mile  to  the  west  of  Boynton  Hall,  on  the  opposite  side 
of  the  rivulet,  and  at  a  greater  distance  from  it.  About  a  quarter  of 
a  mile  further,  is  a  third  spring,  also  on  the  north  side  of  the  rivulet; 
and  a  little  higher,  on  the  same  side,  about  a  mile  from  the  Hall,  is 
a  fourth  spring ;  the  mofc»t  elevated  of  the  lower  Gipsies,  At  each  of 
these  spots,  the  gravel  from  which  the  water  issues,  is  usually  so 
much  covered  with  soil  and  grass,  that  a  stranger  viewing  them  in 
t^ummer,  could  not  suppose  them  to  be  the  sources  of  copious  streams. 

When  the  phenomenon  of  the  rising  of  the  Gipsies  takes  place, 
the  water  of  the  subterraneous  stream  Urst  bursts  forth  at  the  spring 
below  Boynton  Hall ;  forcing  itself  up  through  the  gravel,  soil,  and 
gi'ass,  in  vast  quantities,  and  overhowing  the  adjacent  grounds,  till 
it  finds  its  way  into  the  neighbouring  rivulet*  The  three  springs 
above  the  Hall  thon  begin  successively  to  pour  forth  also  their  co- 
pious waters,  which  flowing  down  into  the  same  channel,  swell  the 
rivulet  into  a  powerful  river.     Its  magnitude,  however,  is  raatly  in* 
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creased,  when  the  higher  Gipsies  have  risen,  the  discharge  from  these 
being  still  more  abundant.  These  springs,  like  the  lo%ver  Gipsies,  rise 
up  in  different  fields,  and  at  most  of  them  the  water  finds  its  way 
through  the  soil  and  grass ;  hut  in  one  spot,  viz.  the  highest  and 
principal  spring,  the  water  rushes  up  so  copiously,  and  with  such 
violence,  that  the  spring-head  is  never  covered  with  grass,  but  forms 
a  circular  basin  of  chalk  gravel,  several  yards  in  diameter.  This 
great  spring,  called  the  Gipsies  Head,  is  situated  about  a  raile  to  the 
west  of  Wold  Newton,  The  discharge  from  this  spring,  and  the  rest 
af  the  higher  Gipsies,  is  sometimes  so  great,  that  Ihe  current  fills  a 
channel  six  feet  wide  and  three  feet  deep.  The  great  spring-head  is  the 
first  place  where  the  water  that  sinks  below  Boy  thorpe  re-appears:  and 
between  the  one  spot  and  the  other,  a  distance  of  about  two  miles, 
there  is  not  even  a  visible  watercourse;  the  whole  waters  of  the  valley 
here  finding  a  passage  under  ground,  even  when  the  Gipsies  are 
flowing.  Yet  in  very  great  floods,  the  low  grounds  in  this  part  of 
Ihe  valley,  as  well  as  many  of  the  fields  adjoining  to  the  course  of 
the  Gipsies  below,  are  occasionally  overflowed. 

As  the  lower  Gipsies  rise  first,  it  appears  that  the  principal 
ohstruction  in  the  passage  of  the  subterraneous  stream  is  below 
Boynton.  The  waters  being  too  copious  for  Ihe  passage,  accumu- 
lating above  this  obstruction,  force  their  way,  first  by  the  lower 
outlets,  and  then  by  the  higher,  in  proportion  as  the  accumulation 
increases ;  and  Ihe  interposition  of  beds  of  clay  may  prevent  them 
from  finding  any  other  vents  than  those  which  they  take.  The  fact, 
that  the  higher  Gipsies  rise  after  the  lower,  seems  to  connect  both 
with  the  same  subterraneous  stream ;  yet  similar  obstructions  may 
occur,  not  only  in  diflbrent  parts  of  the  valley,  but  in  difl'erent  sub- 
terraneous currents.  Such  currents  there  are  even  in  the  upper  parts 
of  the  valley,  beyond  where  the  rivulet  sinks  near  Weaverthorpe  and 
Boythorpe;  for  it  is  a  curious  fact,  that  the  wells  at  Lutton,  and 
wveral  other  places,  overflow  with  a  copious  discliarge  when  the 
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Gipsies  rise,  the  underground  streams  throwing  out  their  supera- 
bundant waters  at  these  artificial  outlets.  It  is  scarcely  necessary  to 
add,  that  the  wells  in  the  course  of  the  Gipsies  also  overflow  during 
their  rise.  Yet  there  is  at  least  one  exception,  and  it  deserves  parti- 
cular notice.  On  the  south  side  of  Boynton  Hall,  close  to  the  house, 
is  a  well  that  never  overflows,  never  grows  turbid,  and  never  dries 
up  ;  being  not  at  al!  affected  with  the  rise  or  fall  of  the  Gipsies.  The 
water,  which  is  always  limpid,  stands  constantly  at  the  height  of 
within  four  or  five  feet  of  the  surface ;  and  whatever  quantity  is  pumped 
out,  it  is  presently  replaced  to  the  same  height.  This  is  the  more 
remarkable,  as  anotlier  well,  in  the  vaults,  about  50  yards  further 
south,  usually  contains  a  few  feet  of  water  only,  thougli  it  is  about 
30  feet  deep;  but  at  the  rising  of  the  Gipsies,  this  last  well,  like 
others  in  the  same  valley,  overflows  with  a  most  copious  discharge, 
forming  a  considerable  stream,  for  which  a  channel  is  provided,  to 
prevent  it  from  completely  filling  and  bursting  the  vaults.  This  well 
is  obviously  connected  with  the  great  subterraneous  stream,  the  gorg- 
ing of  which  occasions  the  rise  of  the  Gipsies:  but  the  well  close 
to  the  Hall,  moi^t  be  supplied  from  a  separate  reservoir,  fed  by  waters 
running  into  it  at  a  higher  level  than  the  channel  of  the  principal  sub- 
terraneous stream  ;  the  communication  with  which  is  probably  cut 
off  by  a  bed  of  clay,  forming  the  bottom  of  the  reservoir-  The  water 
in  this  natural  basin  of  clay,  having  outlets  by  which  it  escapes  at  a 
certain  height,  is  kept  at  the  same  uniform  level  at  which  we  find  it 
in  the  well,  into  which  it  flows  freely,  to  replace  what  is  drawn  oft'. 
Hence,  the  water  in  this  well  is  always  the  same,  while  that  in  the 
neighbouring  wells  is  many  feet  below  its  level,  or  rises  several  feet 
above  it.* 


♦  For  an  accurate  knowledgfe  of  tbe  pbeixomeoa  presented  by  the  wells  at  BoyotOD  HaUV 
and  the  lower  Gipsies,  the  authors  are  iudebted  to  the  polite  attentions  of  Sir  W,  StncklaDd, 
Bart.  I  whoso  readiness  to  patronize  and  forward  scientific  undertakings,  is  well  known  to  the 
public.  The  course  of  the  GipBiea  b  weU  laid  down  in  Knox's  Map  of  the  Country  rauud 
Scarborough, 


32 


DESCRIPTION  OF  THE  STRATA. 


It  is  worthy  of  notice,  that  the  Gipsies  were  koown  so  early  as 
the  reign  of  king  Stephen,  when  they  presented  the  same  phenomena 
as  they  do  now,  and  even  passed  by  the  same  name.  William  of 
Newburgh,  in  recording  the  events  of  that  monarch's  reign,  makes 
mention  of  the  Gipsies  ;  which  he  describes  as  rising  at  intervals  of 
some  years*,  and  forming,  when  they  did  rise,  a  considerable  torrent. 
And  he  observes,  that  it  was  a  good  omen  when  they  were  dry,  for 
*heir  flowing  was  deemed  a  sure  progno^licalion  of  an  approaching 
famine.  We  are  not  aware,  that  their  rise  is  considered  as  equally 
aminous  now«  Excess  of  drought  is  more  likely  to  produce  famine 
OD  tbe  Wolds,  than  excess  of  wetness ;  yet  as  a  dry  summer  may  be 
ejcpected  to  succeed  a  very  rainy  winter,  the  breaking  out  of  the 
Gipstea  may,  perhaps,  in  this  light,  still  portend  an  unfavourable 
season.* 

The  celebrated  Scarborough  springs,  whose  medicinal  virtues 
bagaii  to  be  noticed  about  two  hundred  years  ago,  issue  from  the 
lower  part  of  a  high  alluvial  clifl';  consisting  chiefly  of  brown  clay, 


•  Willkm  of  NewbuT^h  w&i  born  near  the  Gipfies.  He  gives  these  springs  the  name 
yip$c  ;  but  G  and  F  or  fV  were  then  frequently  intercbiitiged.  Vaiconia  was  the  same  with 
ITofeoiita,  WUlielmyu  the  same  as  GuUehnui ;  and  Fipte  may  therefore  be  said  to  be  tbe  same 
nme  ts  Oipte. 

It  may  be  gratifying  to  some  of  our  readers  to  give  that  nistorian's  account  of  these 
fpringt  in  his  own  words.  He  notices  them  in  relating  a  prodigy,  said  to  have  been  seen  at  a 
tttmulus  not  far  from  tbe  springs  ;  perhaps  tbe  fninulus  called  Willy  Hone,  or  rather 
tbe  Urge  houe  at  Wold  Newton,  His  words  are  as  follows  ;  In  provincia  quoqne  Deirornm, 
Kaad  procut  a  loco  nativitatis  mem,  res  tnirabilis  eontigit,  quam  a  puero  cognovip  Est  vicui 
aliquot  a  mari  Orienttdi  miliariis  dislans  Juxta  quern  famosse  illte  aquse  quas  vulgo  Vipse  Yocaut, 
namerosa  tcaturigine  e  terra  prosiliunt,  non  qnitlem  jngiler,  sed  tinnis  interpositis,  et  facto 
iorrente  non  modico  per  loca  buiniUura  in  mare  labuntur  :  qtxK  quidem  cum  siccantur,  signuni 
bonoiD  eat  $  nam  earum  6uxus  futurae  famis  incummodum  nan  fallaciter  portendere  dicitur. 
G.  Neubrigen,  L  !■  c.  28*  Perhaps  Vipse  ought  to  he  read  Vlpsrf?,  with  the  proper  Latin 
ttriBmation.  Tbe  distinction  between  these  two  terminations  h  seldom  observed  in  ancient 
mauu  scripts. 

Plotj  in  his  History  of  Oxfordshlrei  p.  30»  mentions  some  intermitting  springs,  which  are 
•aid  like  the  Gipsies^  to  be  always  dry  in  fertile  years^  their  flowing  being  considered  as  tb« 
barUinger  of  dearth. 
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with  sand  and  gravel.  The  clay  contains  vast  quantities  of  imbedded 
nodules  and  fragments  of  stone  of  all  descriptions,  among  whicb 
alutninons  schistus  and  ironstone  appear  to  predominate.  The 
springs,  which  are  two  in  number,  percolate  through  this  clay,  but 
probably  have  their  true  sources  in  the  gravel,  of  which  an  immense 
mass,  containing  numerous  fragments  of  rocks,  is  seen  in  an  adjacent 
part  of  the  clifl^.  The  falling  down  of  the  brown  clay  has  in  a  great 
measure  displaced  or  covered  the  gravel  beds,  at  the  spot  where  the 
springs  appear,  and  thus  concealed  their  real  sources.  In  the  year 
1737,  a  portion  of  the  cliff,  containing  near  an  acre  of  pasture  ground^ 
with  the  catth*  grazing  upon  it,  sunk  perpendicularly  several  yards ; 
on  which  occasion,  it  would  seem,  the  thick  bed  of  brown  clay  forced 
from  beneath  it  the  sand  and  gravel  beds,  which  were  consequently 
protruded  outwards  at  the  bottom  of  the  cliff,  forming  a  ridge  above 
100  yard?*  long,  26  broad,  and  6  or  7  high*  The  Htaitli  which  then 
secured  the  wells  with  the  buildiugs  belonging  to  them,  coming  within 
the  limits  of  ihis  ridge,  tone  with  it  in  one  entire  mass  12  feet  above 
its  former  position,  and  at  the  same  time  was  protruded  forward 
about  20  yards.  The  springs,  as  might  be  expected,  were  instantly 
choaked  up;  but  by  diligent  search  were  again  recovered,  rising, 
most  probably,  from  un<ier  the  mass  of  clay  that  had  overwhelmed 
them,  or  perc<»lating  through  fissures  or  crevices  in  its  substance. 
The  virtues  of  these  waters  are  no  doubt  owing  to  the  nature  of  the 
minerals  throuj^h  which  they  pass.  Their  principal  ingredient  is 
sulphate  of  magnesia,  which  is  most  abundant  in  the  south  welL 
They  abo  contain  muriate  of  magnesia,  carbonate  of  lime,  sulphate 
of  lime,  with  a  small  portion  of  carbonate  of  iron,  and  of  muriate 
of  natron.* 

Before  we  take  our  leave  of  the  alluvial  covering,  it  will  be  pro- 
^r  to  advert  to  those  remains  of  peat  bogs  or  morasses,  which  arc 


*  Sef  Hmderwell's  Hist,  af  Scarb^jrough,  2ad  Edit.  p.  2tH). 
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found  under  some  of  the  alluvial  beds,  and  which  in  many  infttance& 
oceor  below  the  level  of  the  sea  at  high  water,  and  are  hence  de- 
scribed as  the  remains  of  submarine  forests. 

An  extensive  inorasa  of  this  description  exists  on  the  banks  of 
the  Homber  in  the  %'icinity  of  Hull,  where  it  forms  a  sort  ot  striitam 
about  three  feet  thick,  consisting  of  moor  earth,  decayed  trees,  and 
other  vegetable  substances.  Simitar  remains  have  been  found  at 
Wilbemsea,  Hornsea,  and  some  other  parts  of  the  Holderness  coast ; 
and  it  is  well  known,  that  they  have  also  been  observed  in  jr^^eat 
abundance  on  the  southern  banks  of  the  Humber,  and  on  a  great 
part  of  the  shores  of  Lincolnshire.  The  same  phenomenon  has  been 
met  with  on  the  banks  of  the  Esk  in  Whitby  harbour,  particularly 
in  digging  for  the  formation  of  docks;  and  may  be  seen  also  on  the 
Durham  shore,  between  Hartlepool  and  Seaton. 

In  these  bogs,  or  morasses,  are  found  immense  quantities  of  trees, 
of  various  sizes,  with  branches,  leaves,  roots,  &c.  The  trees  are  of 
such  kinds  as  are  known  to  be  natives  of  this  country;  as  oak,  ash^ 
tir,  hazel,  holly,  beech,  willow,  &c.  The  fruits  of  some  of  them, 
particularly  hazel-nuts,  acorns,  and  the  cones  of  the  fir,  are  often 
met  with  in  great  abundance.  Immense  quantities  of  leaves  are  found 
matted  together;  and  these  leaves  may  frequently  be  separated  and 
obtained  entire,  by  dipping  lumps  of  the  decayed  masses  in  water^ 
and  dissolving  or  breaking  them,  when  the  leaves  may  be  seen  on 
examining  the  fresh  fractures.  The  leaves  are  usually  intermixed 
with  decayed  grass,  and  other  vegetable  remains.  On  examining  the 
contents  of  the  bog  at  Hartlepool,  the  authors  also  discerned  among 
the  leaves  the  remains  of  insects,  particularly  the  wings  of  small  bee- 
tles. The  trees  are  generally  much  decayed;  though  many  of  the 
oaks  are  in  a  good  state  of  preservation.  The  bark  of  the  hazel  and 
the  birch  often  appears  remarkably  freshj  while  the  wood  is  com- 
pletely rotten. 
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It  has  been  supposed,  that  an  entire  stratum  of  this  kind  of  bog, 
three  or  four  feet  thick,  passes  under  Holderness;  that  the  one  edge 
of  this  stratum  may  be  seen  on  the  banks  of  the  Humber  and  of  Hull 
river,  while  the  other  edge  may  be  traced  all  along  the  coast,  from  the 
Spurn  to  Bridlington;  and  that  it  may  be  found  in  any  part  of  the 
interior  of  Holderness,  by  boring  to  the  same  depth.*  But  these 
ideas  are  neitiier  consistent  with  facts,  nor  agreeable  to  the  nature 
and  arrangement  of  the  alluvial  beds.  It  is  not  correct  to  say,  that 
such  remains  may  be  found  at  low  water  all  along  the  Holderness 
coant ;  for  they  are  found  only  in  certain  spots,  the  greater  part  of 
the  coast  being  destitute  of  them.  Did  a  continued  stratum  of  this 
kind  really  exist,  we  ought  not  to  find  it  at  one  uniform  level,  but 
rising  or  falling  with  the  curvature  or  dip  of  the  other  alluvial  beds. 
The  truth  is,  though  the  morass  found  at  Hull  probably  extends 
through  the  whole  of  the  flat  ground  in  that  vicinity,  whether  near 
the  sea  or  not,  the  remains  of  that  description  observed  on  ihe  Hol- 
derness coast  are  not  the  continuation  of  the  Hull  bed,  but  mere 
patches,  occurring  here  and  there.  These  patches  have  not  only  no 
connection  with  the  Hull  morass,  but  no  connection  with  one  another* 
The  largest  of  them  occur  where  the  cliff  is  very  low»  or  where  there 
can  scarcely  be  said  to  be  any  cliff  at  all ;  and  those  small  patches 
which  occur  where  the  cliff  is  lofty,  as  between  Sandley  Mere  and 
Hornsea,  are  not  found  at  the  foot  of  the  cliff,  or  within  reach  of  the 
tide,  but  always  a  few  feet  below  the  surface.  Fragments  of  this 
kind  of  bog  may  indeed  be  found  occasionally  at  the  base  of  the  high- 
est cliffs ;  but  this  is  only  where  they  have  fallen  down  from  their 
proper  bed. 

An  instance  of  this  was  observed  by  the  authors  nearly  opposite 
a  place  called  Grimston  Garth,  not  far  from  Aldborough*     There,  at 


^  See  Dr.  Alderson't  Pi^er  on  1Mb  Bubject  m  the  FliilosQ|ibicil  Journal  for  October^  17^* 
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the  foot  of  a  cliff  about  100  feet  high,  they  met  with  masses  of  b&g 
earth,  with  portions  of  trees,  branches,  roots,  and  other  vegetable 
substances.  Some  parts  of  these  masses,  in  a  half  dried  state,  might 
be  8plit  into  thin  flexible  pieces,  forming  a  kind  of  elastic  bitumen* 
On  examining  the  cliff,  it  was  found,  that  these  masses  had  been 
washed  down  by  the  rains  from  a  bed  of  peat,  which  lies  seven  or 
eight  feet  below  the  surface,  about  a  foot  in  thickness,  and  extending 
horizontally  along  the  face  of  the  cliff  a  number  of  yards.  The  bed 
does  not  appear  to  reach  a  great  way  inward  ;  but  it  may  have  ex- 
tended outward  to  a  considerable  distance,  when  the  sea  had  not 
encroached  so  far  on  the  land  ;  and  probably  the  broadest  and  deep- 
est part  of  it  has  long  ago  been  washed  away.  This  peat  bog  abounds 
with  decayed  branches  of  hazel,  and  other  shrubs ;  and  with  the 
leaves  and  roots  of  vegetables,  particularly  reeds  or  rushes,  the  seeds 
of  which  ore  also  very  discernible.  Over  the  peat  lies  a  bed  of  light 
coloured  mar!,  of  a  fine  texture.  In  some  places  it  is  tinged  with  a 
beautiful  light  blue,  in  small  specks,  exactly  the  colour  of  those  mi- 
nute insects  that  are  found  in  myriads  floating  on  the  surface  of 
stagnant  ponds.  The  authors  also  found  here  an  imperfect  valve  of 
a  fresh  water  muscle.  The  mail  in  some  parts  is  so  indurated  as  to 
have  nearly  acquired  the  hardness  of  limestone ;  and,  in  like  man- 
ner, a  few  portions  of  the  peat  approach  to  the  state  of  coal.  Over 
these  beds  is  the  highest  part  of  the  alluvium,  consisting  of  coarse 
clay  or  clayey  marl,  with  vegetable  soil* 

Similar  patches  are  found  in  the  cliffs  between  Cowden  and" 
Hornsea,  at  a  great  elevation  above  the  sea,  and  only  a  few  feet 
below  the  surface.  In  one  of  these  exposed  bogs,  near  Cowden,  an 
efflorescence  of  sulphate  of  iron  was  observed  in  several  spots,  on 
the  face  of  the  cliff.  Patches  of  peat  bog  may  also  be  observed  be- 
tween Hornsea  and  Bridlington ;  but  the  most  remarkable  instance 
occurs  opposite  Skipsea.    Here  a  large  morass,  several  feet  in  thick- 


ALLUVIAL  COVERING. 


37 


ness,  is  exposed  to  the  sea,  containing  as  usual  decayed  trees,  and 
other  vegetable  remains.  The  alluvial  covering  over  it  is  in  general 
very  slight,  and  in  sorae  parts  the  peat  reaches  the  surface.  This 
morass  cannot  he  called  submarine,  for  though  the  sea  washes  the 
lower  part  of  it  at  Iiigh  water,  it  does  not  cover  the  upper  part. 
Here,  as  in  the  clifl*  at  Griraston  Garth,  the  authors  discovered  the 
shells  of  a  fresh  water  muscle,  apparently  the  nitfa  piclprum. 

From  these  facts,  compared  with  others  which  are  yet  to  be 
slated,  we  arrive  at  the  conclusion^  that  these  supposed  remains  of 
submarine  forests  are  only  the  bottoms  of  fresh  water  lakes,  or  meres, 
which  the  sea  has  broken  into,  and  drained.  Wherever  the  country 
has  abounded  with  wood,  and  thii^  was  once  the  case  with  a  great 
part  of  Britain,  the  bottoms  of  meres  or  marshes  contain  vast  quan- 
tities of  these  decayed  trees  and  vegetable  substances.  They  are 
found  in  the  bottom  of  Hornsea  mere,  wherever  it  has  been  dug  into; 
and  were  the  sea  to  break  through  the  barriers  of  that  mere,  the  same 
kind  of  peat  bog  would  be  exposed  there  as  we  see  in  the  spots  al- 
ready mentioned  :  nay,  we  should  find  over  the  peat  a  stratum  of 
marl,  as  in  the  Grimston  ctilf;  for  in  the  bottom  of  Hornsea  mere^ 
above  the  vegetable  remains,  there  is  a  quantity  of  Sne  light  powderj 
which  if  indurated  would  form  a  marl  of  the  very  same  nature.  Dr. 
Plot,  in  his  History  of  Oxfordshire  (p.  160,  161,  53,  57),  mentions  the 
discovery  of  large  trees,  with  other  vegetable  remains,  in  the  bottom 
of  ponds;  particularly  at  a  place  called  Blund's  Court;  where  also 
there  was  found,  over  the  decayed  vegetables,  a  bed  of  fine  light  co- 
loured marl,  which,  like  that  in  the  cliff  near  Grimston,  contained 
*'  a  blueish  substance,  much  of  the  consistence  of  flower  of  sulphur, 
and  not  much  unlike  to  the  finest  blue  starch/'  This  substance, 
which  he  names  c^Bmleum  tialivum^  or  native  hlue,  appears  to  be  of 
vegetable  origin;  for  in  some  specimens  of  clay  containing  stems  of 
vegetables   recently  taken  by  Mr.  Bird  from  the  bottom  of  the  ex- 
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cavation  now  making  for  Ihe  new  London  Docks,  the  whole  substance 
of  the  stems  consi&ts  of  this  rich  blue  powder.  In  the  bottom  of  the 
pond  described  by  Dr.  Plot,  there  was  also  found  a  stag's  head  with 
the  antlers,  together  with  two  Roman  urns. 

It  would  be  easy  to  multiply  instances  of  the  same  kind,  ob- 
served in  other  parts  of  Britain,  and  in  the  north  of  Ireland  :*  but 
our  own  district  and  its  vicinity  will  supply  a  sufficient  number  of 
facts,  to  illustrate  and  confirm  the  opinion  which  we  have  advanced. 
When  the  mere  at  Seamer  in  Cleveland  was  drained  a  few  years  ago> 
the  bottom  of  it  was  found  to  be  a  peat  bog,  containing  numbers  of 
trees;  and  the  skulls  and  antlers  of  deers,  with  the  horns  and  bones 
of  a  large  species  of  ox,  were  also  discovered.  Similar  remains,  both 
vegetable  and  animal,  have  been  found  at  Mai  ton,  near  the  bed  of  the 
Derwent.  At  a  former  period,  the  course  of  that  river  below  M alton 
appears  to  have  been  greatly  obstructed,  and  its  waters  collected  in 
the  vale  of  Pickering,  and  towards  Malton,  formed  extensive  marshes, 
the  bottoms  of  which  now  exist  in  the  form  of  peat  bogs.  Hence  we 
find  in  Domesday  a  number  of  places  in  that  quarter  taking  their  names 
from  meres^  now  unknown-t  Even  at  present,  the  waters  of  the  Der- 
went, with  those  of  the  Rye  and  other  tributary  streams,  frequently 
overflow  the  low  grounds  of  the  same  valley  during  part  of  the  win- 
ter; and  they  did  so  to  a  greater  extent,  before  the  formation  of  the 
New  Cut  from  the  Derwent  at  Everley  to  Scalby  beck,  which,  like  a 
safety  valve,  serves  to  carry  off  the  superfluous  waters.  In  like  man- 
rxer,  the  peat  bog  on  the  banks  of  the  Esk  above  Whitby  Bridge,  which 
is  probably  continued  in  the  flat  ground  at  Ruswarp,  may  have  been 
formed  at  some  distant  era,  when  the  mouth  of  the  river  was  obstructed 


♦  See  Pyioioph.  Transactions,  V-  XXII.  Na  575j  p»  960,  &c.  Geological  Tran suction s, 
VMII.p-380j  IV.  p.  44a. 

t  As  Odvltesmare,  CUiJuesmarcf^  Ascbilesnsaret,  Maxudesmarff,  Cbigogefitnrriw 
Sec  Biwdweu*9  Domesdaj^  p.  II. 
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hy  rocks  or  banks,  not  now  existing*  which  completely  excluded  the 
tide,  and  made  the  waters  of  the  river  to  accumulate  above  it»  so  as 
to  form  a  small  lake  on  the  site  of  the  present  harbour. 

The  morass  at  Hartlepool  is  evidently  a  continuation  of  the  slake, 
the  bottom  of  which  contains  large  trees  and  other  vegetable  remains, 
with  the  antlers  of  deers  and  other  animal  substances  *  The  morals 
now  exposed  to  the  waves  has  been  the  bottom  of  another  slake,  or  of 
another  division  of  the  same  slake;  from  whence,  at  a  remote  period, 
the  sea  has  been  excluded  by  a  barrier,  now  itemolished,  which  per- 
mitted the  accumulation  of  fresh  water  on  this  spot,  and  the  conse- 
quent  formation  of  a  morass. 

That  the  morasses  on  the  Holderness  shore  have  been  the  bottoms 
of  meres,  may  be  inferred  even  from  the  names  of  the  places  where  they 
occur.  Sandley-w^r^,  into  which  the  sea  appears  to  have  broken  at 
no  very  distant  period,  speaks  for  itself;  and  the  names  Skip^M, 
Witherniea,  and  Kiln^^a,  indicate  that  a  mere  has  existed  at  each  of 
these  places,  as  there  is  still  at  Hornsea.  The  termination  sea  (or  sey^ 
as  it  is  also  spelt,)  in  these  names,  is  not  our  modern  word  denoting 
the  oceati,  but  is  nearly  synonymous  with  mere,^  Both  terms  are 
united  in  the  name  Sea-mer,  that  belongs  tu  two  places  in  our  district, 
neither  of  which  borders  on  the  sea*  Seamer  in  Cleveland  could  not 
be  so  named  from  its  maritime  situation,  being  more  than  twelve  miles 
from  the  shore. 

That  a  considerable  mere  has  existed  at  Skipsea,  appears  from 
what  has  been  said  of  the  remains  that  are  found  there:  and  the  idea 
is  corroborated  by  the  well  known  fact,  that  a  large  tract  of  land,  on 


*  Sir  Cuthbert  Sh&rp's  History  of  HartJepooli  p.  3. 

f  The  word  ^o  in  the  ScmndiDarian  languages^  s«e  id  the  German^  and  zee  In  the  Doteh, 
signifies  a  lake  at  weU  %n  the  tea;  and  the  Saxon  word  ym  has  the  same  meaning.  The 
ancient  names  of  places  in  our  district  are  partly  Danish,  parUy  SaxoD.  See  Hint,  of  Wliitby^ 
Vol  J.  p.  82,  8a,  84*    Vol.  IL  p.  897. 
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which  stood  Hyde,  Hartbura,  and  perhaps  other  towns  or  villages, 
lias  been  swept  away  from  that  part  of  the  coast  by  the  violence  of 
ibe  ocean.  That  tract  of  land,  forming  the  barrier  of  Skipisea  mere, 
and  probably  of  another  mere  near  Barms  ton,  being  destroyed,  thu 
sea  broke  into  these  meres,  and  their  boggy  substratum  became  ex- 
posed to  the  waves. 

Hornsea  formerly  bt longed  to  a  chain  of  meres,  some  of  which 
have  been  drained,  or  otherwise  exhausted,  on  the  land  side,  while 
one  at  least  has  been  destroyed  by  the  sea.  The  decayed  vegetable 
remains  existing  on  the  shore  opposite  to  Hornsea,  point  out  the  site 
of  a  mere  in  that  direction  ;  and  on  the  contrary  side  were  the  meres 
of  Wassand  and  Seaton,  The  privilege  of  fishing  in  the  meres  of 
Hornsea,  Wassand,  and  Seaton»  as  also  in  that  of  Agnes  Burton,  was 
giTen  to  the  monks  of  St,  Mary's  abbey  at  York.*  The  name  of  the 
lant  place,  Agnes,  was  formerly  written  Agn€se  or  Agnesea;  having 
the  same  termination  as  Hornsea  and  Skipsea,  and  for  the  same  rea- 
son,—  the  existence  of  a  mere  at  the  place  which  it  designated.  We 
may  remark  also,  that  SealQn  like  Seamev^  did  not  derive  its  name 
from  the  ocean^  but  from  the  mere  or  lake  near  which  it  stood. 

The  vestiges  of  a  mere  at  Withernsea  are  less  obvious  than  at 
Skip?4ea;  yet  the  recess  in  the  shore  at  that  place  seems  to  mark  the 
spot  which  it  occupied*  The  sea,  however,  has  not  only  broken  into 
that  mere,  but  encroached  on  the  land  beyond  it;  the  boggy  remains 
being  found,  not  in  the  face  of  the  cliff,  nor  at  the  foot  of  it,  but  at  a 
considerable  distance  outward.  Some  fields  on  the  ^hore,  with  part 
of  the  church  at  Owthorn,  have  been  destroyed  at  no  very  remote 
period.  On  looking  into  Domesday,  we  find  that  another  mere  for- 
uitrly  existed  in  this  quarter,  called  Rcdmere  or  Rolraere,  with  a 
town  called  Redewick.  It  i«  possible,  that  Redmere  might  be  so 
named,  in  contradislinction  to  IF^Ihornsey  or  IFAt/^-Hornsey,  one 


II 


*   Drftke'B  Eboracum,  p.  5^3,  606. 
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of  the  ancient  names  of  Withernsea ;  though  it  is  more  likely^  that  Red 
or  RedCf  io  the  former  name,  corresponds  with  the  modern  word  reed, 
and  that  Redmere  had  its  name  from  the  reeds  which  grew  in  it.  Leva- 
totholm,  and  Canntesholm,  also  mentioned  in  Domesday,  appear  to 
have  heen  low  lands  formerly  opposite  to  Holmpton,  or  Holmtowa^ 
which  is  likewise  named  in  tliat  record.  It  contains  the  names  of 
other  places  in  that  quarter,  as  To  tele,  or  ToieUtf.,  Cletun,  perhaps 
Ciatfiown^  Andreby,  &c*;  no  vestige  of  which  is  known  to  remain. 

The  depredations  of  the  German  ocean  at  Kilnsea,  and  towards 
the  Spurn  point,  have  been  still  more  considerable;  and  it  is  probable 
that  more  than  one  mere  may  have  perished  there.  Ravenser>  or 
Ravenspur,  with  the  latter  part  of  which  word  the  name  Spurn  seems 
to  be  connected,  has  long  ago  been  lost,  with  a  number  of  other 
places  in  that  vicinity,  belonging  to  Birstal  priory;  nay,  the  very  site 
of  the  priory  itself  has  been  totally  swept  away. 

The  marshes  along  the  banks  of  the  H umber,  and  on  those  of 
Hull  river,  have  been  of  far  greater  extent  I  ban  those  of  the  Holder- 
ness  shore*  It  is  stated  in  Dr.  Alderson's  paper,  above  referred  to, 
as  a  proof  of  the  existence  of  a  stratum  of  peat  bog  under  the  whole 
of  Holderness,  that  the  boggy  earth  was  found  in  sinking  a  well  a 
mile  from  the  sea;  but  the  same  circumstance  might  occur  many  miles 
from  the  sea;  for  the  woody  marshes,  which  produced  the  peat  bogs, 
not  only  existed  in  the  neighbourhood  of  Hull,  and  on  the  banks  of 
the  Humber,  but  extended  northward  almost  to  the  vicinity  of  Drif- 
field. We  not  only  read  of  mar.siies  at  Saltagh,  Kayingham,  Sutton, 
and  Mai  fleet  (anciently  JUirejfeie);  but  find  them  also  at  Weel, 
Beverley,  Leckonfield,  all  around  Melsa  abbey,  and  even  as  far  as 
Watton  priory.  Melsa  is  des^cribed  as  in  the  midst  of  woods^  waters, 
and  marshes/    Beverley  was  similarly  situated  ;  for  its  Saxon  name 


^  KemonbusetfrutettscopBltaiiipaiiuiseipaltidibuBcinffiiiB.  Duf^nVBMonaBt.I.  p  703. 
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indicated  that  it  stood  in  the  woods  of  Deira  ;*  and  we  find    from 
Domesday,  that  its  waters  were  abundant,  for  there  was  **  a  fishery  of 
7000  eels"  here.    At  Cottingham  were  five  fisheries  of  8000  eels.     In 
the  Earl  of  Morton  s  land  at  Leckonfield,  there  was  a  fishery  yielding 
4000  eels,  and  in  William  de  Percy's  land,  at  the  same  town»  ten  fish* 
eries  yielding  2400  eels*     A  great  part  of  the  woods  of  Deira,  as  well 
as  of  its  marsbesy  retoained  at  the  era  of  the  Survey;  for  we  find  at 
Beterley,  woc^  pMture  three  miles  long,  and  a  mile  and  a  half  broad ; 
at  Leckoofield,  ui  Earl  Morton*s  land,  wood  pasture  one  mile  long 
and  one  mile  broad ;  aod  in  Percy's  land,  wood  pasture  two  miles  long 
aad  two  broad  ;   not  to  speak  of  other  large  tracts  of  wood  in  the 
Tbe  names  of  Woodman^ea  near  Beverley,  and  Rot- 
WaltMi,  Ijeapeak  the  existence  of   meres  in  those   places. 
I  Waltim  ilself  derived  its  name  from  the  wetness  of  its  situation; 
mirroQoded,  like  Melsa,  by  waters  and  marKhes4 
WMMltt  marshes,  and  fisheries  of  eels  abounded  alho  at  the  era 
n(  DofflMdayt  in  the  neighbourhood  of  Howclen  and  Cave»  and  in 
tbe  iai  cottnlry  on  the  other  side  of  the  Humber  and  the  Ouse,  to* 
wardu  Tbom  and  Ilulfield.     At  Tud worth  near  Hatfield  were  twenty 
iilicriei  yielding  20,000  eels.§ 

Yelp  in  these  respects,  the  southern  part  of  Yorkshire  was  far 
#aceeded  by  the  adjoining  county  of  Lincoln.  A  large  division  of 
lineolnshire  obtained,  in  Bede's  time,  the  name  of  Lindi-sey,  the 
§eif  of  Lindum{  the  Roman  name  of  Lincoln),  as  being  almost  cov- 
ered with  meres  and  woody  raarshes.H  The  quantity  of  wood  pas- 
ture, coppice  wood,  meadow  land,  marsh  land,  and  eel  fisheries, 
entered  in  Domesday  as  belonging  to  Lincolnshire,  is  immense-  Thus, 
in  Ibe  King  s  land  at  Kyme,  were  210  acres  of  wood  pasture,  700 


•  Ou^fuputn.  Bed.  Hist.  L.  V.  c.  2.     f  Bawdwen's  Domesday,  p,  55,  80^  169,  202,  8cc* 

J  Iti  Swon  name  was  UJ^taban —  fFH-town.     Bed,  Hist.  I^,  V,  c.  3, 

i  Uawd wen's  Domesday,  p.  161^  &c.         ||  Ttie  i^amc  dibtrict  is  still  called  Limhey. 
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acres  of  marsh,  and  six  Bsheries;  besides  what  belonged  ihere  ta 
other  proprietors.  The  bishop  of  Lincoln  had  in  Corby>  1 100  acres* 
of  wood  pasture;  in  Bitchfield,  700  acres;  in  Sleaford,  320  acres  of 
ineadowi  and  330  acres  of  marsh ;  in  Louth,  400  acres  of  wood  ;  and 
in  Cainby,  400  acres  of  meadow.  In  the  Isle  of  Axhotme,  between 
the  Trent  and  the  Dun,  there  was  then  a  marsh,  ten  miles  long,  and 
three  broad.  Vast  quantities  of  woods  and  marshes  stretched  along 
the  south  bank  of  the  H umber,  and  the  Lincolnshire  coast.  At 
Barton,  were  240  acres  of  meadow,  and  coppice  wood  two  miles  long 
and  one  broad;  and  at  Ferraby,  near  Barton,  were  210  acres  of 
meadow,  and  260  acres  of  marsh.  Ear!  Hugh  had  in  Wainfleet,  and 
its  dependencies,  1000  acres  of  meadow,  20  salt  pits,  and  80  acres 
of  coppice  wood;  and  in  Huttoft^  Sutton,  and  some  adjacent  places, 
780  acres  of  meadow;  besides  what  other  proprietfirn  had  in  the 
same  places**  'l'he.se  last  instances  liave  been  quote<l»  chiefly  be- 
cause the  boggy  islets,  on  Hie  Lincolnshire  coast,  examined  by  Sir 
Joseph  Banks  and  Dr.  de  Serra  in  1790,  lie  opposite  to  Huttoft  and 
Sutton.f  As  the  sea  appears  to  have  made  very  great  inroads  on  the 
coast,  at  no  very  distant  date,  it  may  be  presumed,  that  the  moory 
islets  now  discernible,  are  fragments  of  what  was  meadow  or  marsh 
land  at  the  era  of  Domesday. 

An  extensive  chain  of  meres  has  skirted  the  shores  of  Lincoln- 
nhire,  so  that  their  bottoms,  now  exposed  to  the  8ea,  form  almost 
one  continued  morass.  The  barrier  which  for  some  ages  secured 
them  against  the  inroads  of  the  ocean,  has  long  ago  been  broken 
through;  yet  we  need  not  doubt  that  such  a  barrier  once  existed.  If 
any  should  allege,  that  they  are  of  too  great  extent  to  have  been  so 
secured,  let  them  recollect,  that  there  are  fens  or  meres  in  Lin- 
colnshire, of  great  extent,  from  which  the  ocean  is  still  shut  out. 
Were  the  sea  to  break  into  these  fens,  their  bottoms  would  become 


*  Btwdweo,  p,  410,  479,  513, 562,  602,  &c         t  S€«  Philos.  Transactians  far  I79t>. 
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another  large  morals,  similar  to  what  is  now  exposed  along  the  shore. 
So  early  as  the  reign  of  the  Conqueror,  the  sea  had  commenced  its 
inroads  on  thin  coast;  for  we  find  it  stated,  concerning  some  land  at  a 
place  called  Wrangle,  that  *'  it  was  waste  on  account  of  the  flowing 
of  the  sea/'*  As  there  were  a  few  places  on  the  coast  with  the  term 
Die  or  Di/ke  occurring  in  their  names,  it  seems  prohable,  that  some 
dykes,  or  artificial  barriers,  were  constructed  even  at  that  distant 
era,  to  check  the  encroachments  of  the  ocean, 

Witii  respect  to  the  morasses  on  the  banks  of  the  H umber  and 
its  tributary  riiers,  it  is  most  probable,  that  they  have  been  formed, 
at  a  remote  period,  in  consequenci^  of  the  obstruction  of  the  mouth 
of  the  Humher*  It  is  certain,  that  the  mouths  of  large  rivers  are 
subject  to  great  variations,  being  sometimes  quite  open,  and  some- 
limes  greatly  obstructed  by  the  formation  of  sand  banks  or  mud 
islands.  Such  shoals  have  existed,  and  still  in  some  degree  exist,  at 
the  mouth  of  the  H umber;  and  we  may  easily  bejieve,  that  at  the  dis- 
tance of  some  ages,  the  mouth  of  this  river  was  so  choaked  up,  as  to 
allow  only  a  very  partial  flow  of  the  tide,  and  occasion  a  large  ac- 
cumulation of  fresh  water  on  all  llie  flat  lands,  through  which  this  river 
and  the  streams  that  feed  it  hold  their  course.  An  obstruction  of  this 
kind  would  necessarily  produce  large  meres  and  marshes,  throughout 
the  woody  plains  of  Deira  and  of  Lindisey, 

But  here  a  question  arises,  which  indeed  might  have  been  started 
sooner.  How  came  the  bottoms  of  these  meres  or  lakes  to  be  so  re- 
plenished with  decayed  trees,  and  other  vegetable  matter,  as  to  acquire 
the  nature  of  peat  bogs?  To  this  we  answer,  that  various  causes  may 
be  assigned  for  this  fact.  Even  in  the  ordinary  course  of  nature, 
wherever  there  are  fresh  water  lakes  situated  in  woods,  a  deposition 
of  vegetable  matter  will  grarlually  take  place  in  the  bottoms  of  the 

f 

*  Bnwdwen's  Domesdfi^,  p.  592, 
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lakes,  from  tlie  annual  fall  of  leaves  and  decay  of  plants  and  shrubs, 
and  the  occasional  fall  of  withered  branches  and  trunks  of  trees. 
Thi»  natural  process  of  decay  will,  in  the  lapse  of  some  ages,  yield  a 
thick  stratum  of  vegetable  matter;  as  may  be  seen  in  the  woods  of 
America.  But  it  is  evident,  that  the  hand  of  man  has  greatly  accele- 
rated the  accumulation  of  this  matter,  in  the  bottoms  of  our  lakes  or 
meres.  Some  think,  that  our  ancestors,  in  clearing  out  the  land  for 
the  purposes  of  agriculture,  threw  the  trees  into  lakes  and  ponds  and 
hallow  places,  as  the  easiest  way  of  getting  rid  of  them ;  wood  being 
with  them  of  no  niore  value,  than  it  is  now  in  the  back  settlements  of 
America.  This  is  Dr.  Plot's  opinion.  The  fact  under  consideration, 
however,  is  far  more  likely  to  have  resulted  from  the  arts  of  war, 
than  from  those  of  peace,  it  is  well  known,  from  the  testimony  of 
Caesar,  Tacitus,  Dion  Cassius,  and  other  ancient  historians,  that  the 
Britons  had  their  fastnesses  to  which  they  fled  after  any  defeat,  in 
woody  marshes,  whither  the  Romans  could  not  easily  follow  them ; 
and  that  it  was  therefore  a  part  of  the  policy  of  the  Romans,  to  cut 
down  the  woods,  and  fill  up  the  marshes  and  lakes  with  the  trees. 
By  this  Hcheme,  which  was  carried  on  to  a  great  extent,  and  in  com- 
pleting which  the  vanquished  tribes  were  compelled  to  assist,  the 
Romans  secured  their  conquests  in  Britain;  for  the  natives  having  no 
place  of  retreat  left,  were  compelled  to  submit. 

That  such  has  been  the  principal  cause  of  the  accumulation  of 
wood  in  our  lakes  and  marshes,  may  be  inferred  from  the  appear- 
ances observed  in  cutting  large  drains,  or  new  rivers,  in  the  marsh 
lands  of  Hatfield  Chase,  above  a  century  ago.  Among  the  vast 
quantities  of  trees  then  discovered,  many  bore  the  marks  of  the  axe, 
others  appeared  to  be  split  with  wedges,  and  not  a  few  exhibited 
evident  traces  of  fire ;  indicating,  that  that  element  had  been  em- 
ployed in  the  destruction  of  the  British   forests.     The  discovery  of 

several  Roman  coins,  in  digging  these  drains,  particularly  some  coins 
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of  Vespasian,  serves  to  shew  the  time  when,  and  the  people  by  whom^ 
this  destruction  was  effected.  Other  works  of  art  were  also  found, 
some  of  which  might  be  Roman,  and  some  British.  The  canoes 
found  occasionally  in  these  ancient  bogs,  were  probably  those  which 
the  Britons  useil  in  navigating  their  lakes  and  rivers,* 

A  great  number  of  the  trees  in  these  bogs  appear  to  have  grown 
on  the  spots  where  they  lie;  their  roots,  from  which  they  have  been 
broken  or  cut  off,  being  found  beside  them  in  their  natural  position. 
It  is  stated,  however,  both  in  Mr.  De  la  Pryme's  paper,  now  referred 
to,  and  that  of  Dr.  Richardson  concerning  the  fossil  wood  at  Youle 
or  Gowle,t  that  the  trees  in  these  bogs  generally  lie  in  the  direction 
of  the  current  of  the  rivers  in  that  quarter,  having  their  tops  toward 
the  north-^ast.  This  suggests  the  idea,  that  the  Romans  not  only 
filled  up  stagnant  pools  with  the  wood  which  they  cut  down,  but 
threw  quantities  of  trees  into  the  rivers,  which  being  carried  down  by 
the  currents  were  lodged  in  abundance  upon  the  adjacent  banks. 

Following  this  idea  a  little  further,  may  we  not  conjecture*  that 
the  obstruction  of  the  mouth  of  the  Humber  might  be  caused  by  an 
accumulation  of  this  floating  wood,  which  lodging  in  the  mud  would 
become  a  nucleus  or  basis  for  new  islets  or  shoals?  These  mud  banks 
being  held  together,  and  in  some  degree  consolidated,  by  the  timber, 
might  for  some  ages  be  a  barrier  at  the  mouth  of  the  river,  both  im- 
peding the  influx  of  the  tide,  and  the  current  of  the  fresh  water.  In 
that  case,  the  river  stemmed  by  this  new  bar,  behoved  to  rise  higher, 
so  as  to  flow  over  it;  and  this  rise  of  the  river  would  inundate  all  the 
flat  country  along  its  course,  covering  the  plains  far  and  wide,  where 
the  woods  had  lately  been  cut  down,  and  where  some  remains  of  the 
ancient  forests  were  still  left.  Hence  the  waters,  stagnating  in  low 
places  over  the  felled  trees,  and  other  vegetable  substances,  would 

*  See  De  la  Prjnie's  Paper  in  the  Philas.  Trans,  for  1701.      f  Fbilos.  Tvms.  for  1097. 
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in  the  course  of  some  years  convert  them  into  peat  bog;  and  the  win^ 
ter  floods  would  deposit,  over  this  boggy  stratum,  successive  layers  of 
mud,  sand,  and  gravely  forming  a  soil  adapted  for  vegetation,*  The 
obstructions  at  the  mouth  of  the  river  being  gradually  removed,  after 
the  lapse  of  several  years,  the  waters  would  retire  from  the  lands 
which  they  had  inundated,  leaving  extensive  tracts  of  soft  spongy 
grounds,  covering  the  ancient  surface,  and  even  the  peat  bogs,  to  the 
depth  of  several  feet;  wliile  large  meres  and  marshes  would  still 
remain  here  and  there,  particularly  in  low  and  hollow  places.  The 
rapid  growth  of  trees  and  plants  in  the  new  formed  soil,  would  con- 
tribute to  the  increase  of  that  soil,  ^ad  serve  to  retain  the  moisture 
with  which  it  was  saturated. 

Thus  we  may  account  for  the  phenomena  presented  by  these 
submerged  forests,  without  having  recourse  to  the  operation  of  earth* 
quakes,  or  any  preternatural  elevations  or  depressions,  either  of  the 
ocean,  or  of  the  land.  The  accumulation  of  an  alhivial  soil  of  sixteen 
or  twenty  feet  in  thickness,  pver  these  vegetable  remains,  is  no  diiB- 
culty  in  the  way,  especially  as  there  may  have  been  successive  ob- 
structions and  inundations,  and  consequently  a  greater  number  of  de- 
positions* We  have  good  evidence  of  the  rapid  growth  of  soil  in 
low  grounds,  particularly  on  banks  of  rivers.  The  Roman  pavements 
tliscovered  i^  our  times  are  almost  all  at  a  considerable  depth  below 
the  present  surface;  and  in  tracing  the  reraaius  of  our  Roman  roads, 
Ijowever  distinctly  we  may  see  them  on  the  high  grounds,  we  are 
almost  sure  to  lose  them  in  the  hollows,  where  they  are  deeply  cov- 
ered by  the  soil.  That  the  land  on  the  banks  of  the  Ilumber  wae 
increased  at  some  periods,  as  it  was  diminished  at  others,  appears 
from  the  records  kept  by  the  monks  of  Melsa;  who  state,  that  after 


^  Several  curious  obgervatiDns  oo  tlie  formation  of  peat  moss  in  the  bottoms  of  lakes  atil 
oathe  banks  of  rivers^  and  of  oaeadow  land  over  tbe  peat^  may  be  seen  ia  tbe  first  V^olame  uf 
JDe  Luc's  Geological  Travels. 
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the  frequent  and  violent  inundations  of  the  Humber  had  destroyed 
no  small  quantity  of  land  at  their  grange  of  Ald-Saltagh,  and  forced 
them  to  remove  their  grange  into  the  interior,  the  land  near  the  Hum- 
ber began  to  grow  again.* 

Perhaps  it  may  be  alleged,  that  the  low  situation  in  which  thesft 
peat  bogs  are  found,  militates  against  the  opinions  now  advanced, 
and  favours  the  idea  of  a  subsidence  of  the  land,  or  an  elevation  of 
the  sea;  most  of  the  bogs,  where  they  are  laid  open  on  the  shore, 
being  visible  only  when  the  tide  is  out*  Let  it  be  remembered,  how- 
ever, that  the  bottoms  of  meres  or  fresh  water  lakes,  are  often  below 
the  level  of  the  sea;  and  this  might  be  the  case  with  many  of  our 
meres.  Besides,  might  there  eot  be  a  subsidence  of  the  bogs  I  hem- 
selves,  where  they  open  towards  the  sea,  or  any  large  river,  without 
any  general  sinking  of  the  land?  In  piercing  through  Ihe  alluvial 
beds  near  Hull,  it  is  found,  that  beneath  the  peat  bog  there  is  a  thick 
bed  of  sand  and  clay,  mixed  with  water,  forming  a  kind  of  quicksand ; 
and  in  sinking  at  Sutton  and  Mablethorpe,  near  the  boggy  islets 
above  mentioned,  there  is  found  beneath  the  boggy  stratum  about 
twenty  feet  of  very  soft  clay  or  mud*  Now  it  is  easy  to  see,  that 
wherever  the  bog  is  exposed  to  the  tide,  or  to  the  river,  with  any 
such  soft  bed  under  it,  especially  if  that  bed  be  of  a  considerable 
thickness,  there  must  be  a  partial  subsidence  of  the  bog;  for  the  soft 
clay,  or  mud,  or  sand,  having  nothing  to  support  it,  will  burst  out, 
or  be  protruded,  from  under  the  bog;  and  the  tide  or  current  washing 
away  the  part  first  protruded,  will  make  room  for  more;  while  the 
weight  of  the  boggy  stratum  itself,  and  of  the  alluvium  incumbent 
over  it,  must  serve  to  press  out  the  soft  matter  from  beneath  it;  and 
thus  a  subsidence  of  the  bog  and  its  covering  will  take  place,  which 


♦  Dogdale^s  Monasticon^  I,  p,  7^5,  7^*  'Hie  renovation  of  some  part  of  their  lost  terri- 
tory U  thus  metitioned:  "  Contra  quern  loeuin^  licet  Humhria  ibltlem  lerram  propius  coosump* 
aisset^  terra  jam  recrescere  cceplt/' 
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will  be  greater  or  less,  according  to  the  softness  and  thickness  of  the 
stratum  below,  and  the  weight  of  the  alluvium  above.  Some  of  the 
bogs  connected  with  the  Humber  are  known  to  liave  actually  subsided 
a  great  number  of  feet,  particularly  tho^e  between  Thorne  and  Gowie; 
and  the  boggy  banks  uf  the  Humber  may  alt  have  experienced  a  sim- 
ilar depression.  Where  the  exposed  bog  itself  is  remarkably  soft, 
the  protrusion  or  compression  of  its  own  substance  will  sink  the  whole 
mass  so  much  the  lower* 

We  have  dwelt  longer  on  this  part  of  our  subject  than  may  seem 
necessary ;  but  the  importance  of  elucidating  topics  that  have  been 
involved  in  so  much  obscurity,  may  serve  as  an  apology  for  the  length 
of  these  discussions. —Let  us  now  proceed  to  describe  the  regular 
strata  of  the  district,  beginning  with 

THS  CHAXK. 

In  this  district,  as  in  the  sooth-east  parts  of  England,  the  chalk 
is  the  uppermost  rock,  in  respect  of  geological  position.  It  holds  a 
prominent  place  among  our  strata;  and,  as  may  be  seen  in  the  Map 
and  Section,  it  is  of  very  considerable  extent,  forming  nearly  the 
whole  of  those  hills,  or  elevated  grounds,  denominated  the  Yorkshire 
Wolds.  These  chalk  hills  lie  in  the  form  of  an  arch,  or  bow,  having 
one  end  at  Flamborough  Head,  and  the  other  near  Ferrtby  on  the 
Humber;  while  the  middle  part  bends  inwards,  toward  the  river  Der- 
went,  making  a  sweep  similar  to  the  bend  of  that  river,  and  in  some 
places  parallel  to  it  The  middle  part  is  by  far  the  broadest,  the 
distance  from  Driffield,  where  the  chalk  begins  to  sink  under  the 
alluvium,  to  Scagglethorpe  beside  Malton,  being  about  fifteen  miles; 
while  at  the  two  extremities  of  the  bow,  both  that  %vhich  touches  the 
ocean,  and  that  which  reaches  the  Humber^  the  breadth  is  compara- 
tively small.  The  Wolds,  however,  do  not  form  one  continued 
mountain,  but  are  intersected  or  indented  by  several  valleys,  some  of 
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which  are  of  considerable  depth  aad  extent;  especially  the  great 
valley  in  which,  as  above  stated,  is  the  course  of  the  Gipsies.  The 
curvature  of  the  arch  described  by  these  hill^  is  greatest  towards  its 
northern  termination,  where  the  chalk,  commencing  at  Flamboraugh, 
takes  a  north-westerly  direction  by  Hunraanby  and  Folkton  (at  which 
its  most  northerly  point  occurs);  and  thence  proceeds  west  or  west- 
south-west  to  Scaggtethorpe.  In  this  part  of  its  course,  it  is  attended 
by  the  Derwent,  which  meeting  the  Wolds  near  Gantoa,  is  forced  to 
make  a  sharp  turn  to  the  west,  flowing  round  the  foot  of  the  Wolds 
by  Maltori.  From  Scagglethorpe,  the  boundary  of  the  chalk  hills 
runs  nearly  south,  or  south-soiith-west,  by  Birdsall  and  W^ilton;  after 
which,  diverging  from  the  Derwent,  it  takes  a  sooth-east  course  by 
Market  Weigliton  to  Ferriby,  where  it  meets  the  Humber.  The  whole 
circuit  thus  described  amounts  to  about  sixty  miles,  without  reckoning 
the  sinuosities  of  the  outline.  The  chalk  strata,  after  being  inter- 
rupted by  the  Humber,  re-appear  on  the  south  side  of  that  river;  and 
traversing  Lincolnshire,  continue  their  course,  with  a  few  interruptions, 
to  the  southern  shores  of  England. 

The  highest  parts  of  the  Wolds  are  towards  the  outer  edge  of  the 
arch  which  lliey  describe;  the  interior  part  gently  sloping  from  every 
side  towards  the  plain  of  Holderness,  while  the  exterior  presents  a 
bold  and  lofty  front,  or  at  least  a  steep  declivity.  The  chalk  first 
appears  on  the  coast,  above  the  level  of  the  sea,  about  a  mile  north 
from  Bridlington  Quay.  From  thence  it  gradually  rises  towards 
Flamborough  and  Speeton,  where  it  reaches  the  height  of  about  100 
feet  or  upwards  ;  there  being  precipitous  clift's  at  Speeton  about  300 
feet  high,  the  top  of  which  is  many  feet  below  the  elevation  of  the 
ailjoining  heights.  In  proceeding  westward,  we  find  the  back  part 
of  the  Wolds  assuming  a  much  more  lofty  form.  Wilton  beacon  is 
ascertained  to  be  809  feet  above  the  level  of  the  sea.  The  hills  again 
diminish  in  height  as  they  approach  the  Humber;  yet  at  Hunsley  bea- 
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c<>ii,  only  about  six  miles  from  Ferriby,  the  elevation  is  still  531  feet* 
At  the  same  time,  it  must  be  observed,  that  the  thickness  of  the  chalk 
is  not  every  wliere  equal  to  the  height  of  the  hills  ;  for  where  the 
Wolds  are  highest,  we  find  some  of  the  next  strata,  occupying  the 
lower  part  of  Ibera,  beneath  the  chalk.  The  thickness  of  the  latter, 
however,  cannot  be  less  in  some  places  than  five  or  six  hundred  feet. 
The  dip  of  the  chalk  strata,  as  has  already  been  inliraated,  is  not 
in  one  direction  only  ;  for  the  slope  of  the  hills,  from  each  part  of  the 
semicircle  which  they  form,  being  towards  the  centre^  that  is,  towards 
the  middle  part  of  Holderness,  it  follows,  that  at  Flamborough  and 
Bridlington  the  dip  is  to  the  south;  about  Drifiield  and  the  middle 
parts  of  the  Wolds,  it  is  to  the  south-east;  and  at  Riplingham,  Swan- 
land,  and  other  places  near  the  Humber,  it  is  to  the  east;  which  last 
is  also  the  direction  of  the  dip  in  Lincolnshire.  Thus  the  chalk  of 
our  district  forms  a  kind  of  basin,  or  rather  half  basin,  in  which  the 
alluvium  of  Holderness  lies;  the  chalk  dipping  beneath  that  alluvium 
on  every  side.  Tlje  quantity,  or  angle,  of  the  dip,  is  perhaps  as  va- 
rious as  its  direction-  Some  have  stated  it  at  five  yards  in  a  mile; 
but  in  many  places  it  is  vastly  greater,  while  in  others  it  may  be  less. 
The  distance  from  the  heights  near  Flamborough,  which  we  have 
stated  to  be  400  feet  high,  to  where  the  chalk  »inks  below  the  level 
of  the  sea,  is  only  about  four  miles ;  and  the  distance  from  Hunsley 
beacon,  which  is  531  feet  high,  to  tlie  plains  of  Beverley  and  Cot- 
tingham,  can  scarcely  be  more  than  five  miles :  so  that  the  dip  in  each 
of  these  instances  is  100  feet  per  mile.  In  other  places,  however,  the 
cTeclivity  is  much  more  gentle;  and  as  we  may  presume,  that  nearly 
the  same  inequalities  in  the  surface  of  the  chalk  exist  under  the  allu- 
vium, as  we  find  in  the  hills,  it  is  impossible  to  say,  at  what  depth 
tlie  chalk  might  be  found,  at  any  given  distance  from  the  foot  of  the 
hills.  It  is  said,  we  know  not  on  what  authority,  that  at  Sproatley 
in  Holderness,  the  chalk  is  only  198  feet  from  the  surface.     Accord- 
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ing  to  Uie  general  dip  of  the  strata,  it  ought  there  to  be  much  deeper : 
bot  itis  DOt  unlikely,  that  the  chalk»  after  de8cending»  may  rise  in 
bammocks,  forming  little  submarine,  or  subltirraneous  hilU.  This 
idea  is  countenanced  by  the  fact,  that  a  rock  risen  in  the  sea  at  Smith- 
wick  sands,  opposite  Fraisthorpe  near  Bridlington  Quay,  and  i«  almost 
visible  at  low  water:  which  rock  may  be  presumed  to  be  a  part  of 
ihe  chalk,  which  there  ascends  almost  to  the  surface,  a  few  miles  Nuuth 
from  the  place  where  it  sinks  below  the  horizon.  The  great  height 
of  the  allnvium  at  Aldborough  and  its  vicinity  makes  it  very  proba- 
ble, that  there  also  the  chalk  again  bends  upward;  and  this  agrees 
with  the  account  of  its  approaching  so  near  the  surface  at  Sproatley, 
which  is  in  the  same  quarter.  Similar  undulations  in  the  chalk  beds 
may  be  observed  in  Lincolnshire,  and  in  the  southern  counties. 

Chalk  is  a  calcareous  rock  so  generally  known,  that  it  is  unne- 
cessary to  give  a  minute  description  of  it.  Yet  it  will  be  proper  to 
make  some  observations  on  the  structure  of  beds  which  hold  such  an 
important  station  in  our  district;  especially  as  our  remarks  may 
assist  some  of  our  readers  in  comparing  the  chalk  of  Yorkshire  with 
that  of  other  places. 

In  examining  the  chalk,  in  the  quarries  on  the  Wolds,  and  in  the 
cliffs  of  Flamhorough,  we  see  the  upper  part  of  the  bed  not  present- 
ing a  smooth  surface,  but  broken  and  shattered,  and  intermixed  with 
the  alluvial  soil,  which  is  generally  very  thin.  It  is  intersected  by 
numerous  fissures  or  seams,  both  parallel  to  the  general  bed,  and 
perpendicular  to  it;  so  that  it  is  easily  divided  into  angular  fragments* 
As  we  proceed  downwards,  the  parallel  seams,  which  constitute  the 
chalk  a  sirai ijied  rockl  become  less  numerous,  so  that  the  strata  grow 
thicker  and  thicker;  and  as  the  perpendicolar  fissures,  which  are  less 
regular  than  the  seams  of  the  strata,  also  diminish  in  number,  the 
middle  and  lower  parts  of  the  great  chalk  bed  are  much  more  com- 
pact than  the  upper  part.    Indeed,  as  the  broken  chalk  descends  but 
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lort  way  from  the  top,  the  great  body  of  tlie  cljalk,  but  especially 
the  lower  part,  has  a  massive  appeorance,  with  very  few  horizontal 
partings  :  aod  as  it  has  a  tendency  to  split  in  a  perpendicular  direc^ 
lion,  in  preference  to  a  horizontal  fracture^  the  chalk  cliffs  on  both 
sides  of  Flamborough  Head,  and  at  the  Head  itself,  have  a  beautifid 
columnar  aspect.  For  the  same  reason,  numerous  recesses  and 
caverns,  some  of  them  highly  romantic,  occur  in  these  cliffs;  parti- 
cularly towards  the  extremity  of  the  Head,  where  the  waves  of  the 
German  Ocean,  beating  with  great  force  into  the  lower  part  of  the 
perpendicular  fissures,  have  hollowed  ihcm  out  info  curious  grotton 
and  niches,  and  sometimes  extensive  caves ;  while  the  more  solid 
masses  of  the  chalk  remain  as  pillars  to  support  them.  The  pillai> 
themselves,  after  a  lapse  of  years,  successively  give  way,  and  the 
roofs  of  the  grottos  fall  in ;  and  as  the  work  of  excavation  still  goes 
on,  the  stateliness  of  some  of  the  present  caves  is  increased  by  the 
remains  of  the  pillars  and  walls  of  more  ancient  grottos,  forming  a 
kind  of  porches  or  antichambers  before  them.  Vast  quantities  of 
chalk  in  masses  and  fragments,  rounded  by  attrition,  lie  scattered 
on  the  shore,  from  whence  many  large  boat-loads  are  annually  carried 
off,  to  be  burnt  into  lime  near  Whitby,  and  on  other  parts  of  the  coast- 
It  is  scarcely  necessary  to  observe,  that  in  the  more  exposed 
parts  of  the  clifis,  the  upper  or  loose  chalk  is  entirely  gone,  having 
been  dissolved  and  thrown  down  by  the  winds  and  rains  ;  and  hence, 
along  the  greater  part  of  the  Flamborough  shores,  the  compact  chalk 
forms  the  highest  verge  of  the  cliffs.  This  is  especially  the  case  in 
the  lofty  Speeton  cliffs,  where  the  chalk  rises  in  massive  columns  to 
the  height  of  near  300  feet.  Here  the  beating  of  the  rains  on  the  top 
of  the  cliffs  has  produced  an  effect  analogous  to  that  of  the  dashing 
of  the  waves  on  the  bottom  towards  Flamborough  Head  ;  for  as  there 
the  waves  have  hollowed  the  lower  part  of  the  vertical  fissures  into 
cavernSi  leaving  the  more  solid  parts  standing  as  pillars, — here  the 
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raios  have  produced  deep  sinuosities  and  breaks  in  the  upper  part  of 
the  same  fissures,  leaving  the  firm  chalk  between  thera  in  the  form  of 
tall  pinnacles*  A  spectator  from  the  beach  almost  imagines  himself 
at  the  foot  of  a  stupendous  castle,  whose  lofty  walls  are  snrmounted 
by  a  range  of  magnificent  towers.  In  some  parts  too^  where  the  pin- 
nacles have  fallen  off,  and  left  the  upper  surface  flat,  the  massive 
columnS)  having  square  angles,  present  the  appearance  of  tall  church 
towers  without  spires.  The  view  of  these  chalk  cliffs,  from  a  conve- 
nient distance,  is  truly  grand  and  picturesque;  especially  when  the 
beams  of  the  rising  or  setting  sun  are  gleaming  across  them ;  the 
contrast  between  the  brilliancy  of  the  tall  milk  white  columns,  and 
the  shaded  vertical  recesses  between  them,  being  then  the  greatest. 

No  caves  are  found  at  the  bottom  of  the  Speeton  clifls,  as  the 
sea  is  less  boisterous  there  than  at  Flamborough  Head,  and  the  cliffs 
are  generally  protected  from  its  violence  by  a  sloping  mound,  formed 
by  the  materials  that  have  fallen  from  the  rocks  above. 

Yet,  if  the  sea  had  free  access  to  beat  against  the  foot  of  these 
highest  chalk  cliffs,  it  would  not  make  excavations  of  the  same  form 
as  at  Flamborough  Head  ;  for  here  the  bottom  of  the  cliff,  where  it  is 
exposed,  is  found  to  consist  of  another  species  of  chalk,  which  we 
may  call  the  Lower  or  Coloured  Chalk,  This  portion  of  the  chalk 
strata  has  the  same  grain  and  fracture,  and  the  same  absorbent  qoa* 
lity,  with  the  great  body  of  the  chalk  above  described  ;  but  instead 
of  assuming  a  massive  appearance  with  vertical  fissures,  it  lies  in  ho- 
rizontal, or  at  least  flat  strata,  generally  of  no  great  thickness,  yet 
tolerably  compact ;  and  instead  of  a  bright  white  colour,  the  greater 
part  is  of  a  dull  white,  with  a  greenish,  and  in  some  places  a  blueish 
tinge;  while  other  parts  are  of  a  brick  red  colour,  or  ratlior  of  a  duller 
red,  approaching  to  chocolate  colour  The  red  clialk  alternates  with 
the  dull  white,  in  large  stripes,  presenting  a  singular  and  interesting 
uppearance.  The  dull  white  chalk  grows  darker  as  it  descends,  pass- 
ing into  a  greenish  or  blueish  grey. 
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The  thicknesg  of  the  coloured  or  lower  chalk  bears  but  a  small 
proportion  to  the  great  raasH  of  the  chalk  rocks,  as  it  rises  only  a  feu- 
yards  in  the  face  of  the  cliff*;  and  at  the  places  where  it  is  seen,  it 
cannot  be  many  yards  above  the  shale  that  succeeds  the  chalk  strata. 
In  point  of  hardness,  there  is  no  material  difilerence;  yet  the  white 
chalk  may  be  called  the  hardest,  especially  when  compared  with  the 
lowest  part  of  tlie  coloured  chalk,  which  approximates  in  softness^ 
and  other  qualities,  to  the  shale  upon  which  it  reposes.  This  chalk, 
therefore^  does  not  correspond  with  what  is  called  the  lower  chalk 
in  the  southern  counties ;  for  the  latter  is  of  a  hard  quality ;  but  it 
does  not  appear  to  differ  much  from  the  argillaceous  chalk,  or  chalk 
marl,  found  below  the  hard  chalk  in  these  counties.  It  may  be  ob* 
served,  however,  that  our  white  chalk  is  of  a  harder  quality  than  some 
of  the  upper  chalk  of  the  south.  The  coloured  chalk  occurs  beneath 
the  white  c:halk  in  Lincolnshire,  as  well  as  in  our  district. 

The  remarkable  conformation  of  these  rocks,  in  having  the  upper 
and  middle  part  massive,  while  the  lower  part  is  in  thin  flat  strata,  ig 
not  peculiar  to  the  chalk  hills.  The  same  thing  occurs  in  the  raag- 
nesian  limestone  of  the  county  of  Durham  ;  particularly  at  the  Mars- 
den  rocks,  between  Sunderland  and  Shields.  There  the  great  body  of 
the  limestone  appears  massive,  while  below  it  there  is  a  limestone  of 
a  different  kind,  arranged  in  thin  strata,  and  even  in  some  places 
finely  laminated,  its  thin  lamina  when  separated  (ovrnm^  flexible  lime- 
stone.  The  line  between  the  upper  and  lower  limestone  may  be  dis- 
tinctly traced  ;  especially  as  the  lower,  being  softer  than  the  mass 
above,  is  often  washed  away  by  the  sea,  while  the  upper  is  left  as  a 
roof  over  the  caverns  thus  excavated.  A  similar  appearance  may  be 
observed  in  the  hard  porphyritic-looking  rocks  at  St.  Abb's  Head  in 
Berwickshire,  which  are  usually  designated  by  the  harsh  sounding 
name  grawackL  Tlie  lower  rocks  form  flat  strata  shelving  towards 
the  sea,  while  above  them  are  lofty  and  massive  rocks,  rising  in  a 
kind  of  towers  or  columns,  parted  by  vertical  fissures. 
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Having  described  the  chalk  itself,  it  will  be  necessary  before  pro- 
ceeding to  the  next  strata,  to  take  notice  of  some  mineral  substances 
that  are  imbedded  in  it.  Its  organic  remains,  which  are. not  very 
numerous,  especially  in  the  coloured  chalk,  VFiil  fall  to  be  considered 
in  another  division  of  our  Work. 

A  soft  grey  marh  resembling  in  colour  the  lowest  beds  of  the  grey 
chalk,  is  found  in  the  fissures  of  the  upper  chalk  ;  especially  in  the 
seams  between  the  strata.  This  substance  does  not  seem  to  have 
belonged  to  the  chalk  beds  originally;  but  to  have  been  deposited  by 
water  percolating  through  the  numerous  fissures  of  the  loose  chalk, 
and  carrying  with  it  a  solution  of  chalk,  mixed  with  mud  washed 
down  from  the  alluvium.    Some  have  called  this  m?LT\fidlers  earth. 

Iron  pyrites  occurs  both  in  the  white  chalk,  and  in  the  grey. 
The  crystals  are  generally  cubes,  curiously  aggregated  into  balls,  or 
small  masses,  rarely  exceeding  two  inches  in  diameter;  exhibiting  on 
the  surface  numerous  square  points,  facets,  and  angular  recesses, 
according  as  the  cubic  crystals  happen  to  be  joined.  Other  masses 
are  botryoidal,  shewing  on  the  surface  a  number  of  rounded  protu- 
berancest  each  of  which  when  broken  across  presents  the  appearance 
of  rayi^  diverging  from  the  centre*  The  pyrites,  when  fresh,  has  a 
beautiful  greenish  yellow  metallic  hue ;  but  the  balls  are  often  found 
partially  decomposed,  especially  in  the  white  chalk ;  in  which  case, 
they  have  a  ferruginous  coating,  more  or  less  deep ;  and  when  broken 
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But  the  substance  wliich  occurs  most  plentifully  in  the  white 
chalk  is  flinL  This  is  well  known  to  be  the  constant  associate 
of  the  white  chalk  ;  anil  it  has  long  been,  and  still  is,  a  matter  of  dis- 
pute,  how  substances  so  different  in  their  qualities  have  become  so 
nearly  related.  Without  agitating  that  question,  at  least  for  the  pre- 
sent, we  shall  merely  state  the  actual  connection  between  the  chalk 
and  the  flint,  as  it  appears  in  our  district. 

Some  have  described  the  flint  as  interstratified  with  the  chalk, 
stating  that  thin  strata  of  flint  are  found  alternating  with  thick  strata 
of  chalk;  but  on  a  minute  examination  of  the  chalk  rocks,  particularly 
at  Flamborough  Head,  where  tbey  are  most  open  to  inspection,  we 
can  assure  our  readers,  that  the  flint  is  not  interstratified  with  the 
chalk,  in  the  ordinary  acceptation  of  that  word,  but  merely  imbedded 
in  it  Sometimes  it  occurs  in  irregular  tubercular  nodules,  and  some- 
times in  flat  pieces,  like  thin  cakes:  and  as  a  number  of  these  flat 
plates  are  often  found  nearly  in  contact  with  one  another,  or  actually 
adhering  or  running  into  each  other,  on  the  same  level  or  floor;  when 
several  of  these  lines  of  plates  are  seen  rising  one  above  another,  as  is 
sometimes  the  case,  they  present  the  appearance  of  alternate  strata; 
especially  as  they  usually  run  parallel  to  one  another,  and  to  the 
general  bed.  But  if  we  follow  any  one  of  those  seams,  we  soon  find 
it  to  run  out;  and  in  searching  for  its  continuation  further  on,  instead 
of  meeting  with  a  seam  or  line  of  plates  on  the  same  floor,  we  may 
expect  to  find  others  a  little  higher  or  a  little  lower;  or  perhaps  we 
may  find  a  fresh  seam  commencing  above  or  below  it,  before  its  termi- 
nation. This  is  something  very  different  from  an  alternation  of  strata; 
especially  as  the  seams  are  not  continuous,  except  for  very  short  dis- 
tances; and  the  intervals  between  the  pieces  of  flint  are  all  filled  up 
with  the  chalk,  in  the  same  manner  as  the  intervals  in  rows  of  nodules 
in  some  of  our  schistose  strata,  are  filled  up  with  scbistus. 
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A  striking  phenomenon,  which  escaped  our  observation,  is  noticed 
by  Professor  Sedgwick,  as  occurring  in  the  lofty  cliff  about  half  way 
between  Flamborough  Head  and  Speeton.  ''  The  beds  of  chalk  and 
flint  are  at  once  bent  out  of  their  ordinary  position,  and  twisted  into 
a  number  of  curves,  the  flexures  of  which  are  as  violent  and  irregular 
as  those  which  commonly  occur  in  formations  of  greywacke."* 

The  nodules  and  cakes  of  flint  do  not  occur  in  the  coloured 
chalk,  but  only  in  the  white ;  and  in  the  latter  they  are  most  abundant 
in  the  middle  parts  of  the  beds,  being  very  scanty  in  the  loose  chalk 
near  the  surface,  and  stiil  more  so  in  the  lower  part  of  the  white  chalk, 
where  it  passes  into  the  grey  chalk.  The  flint  is  very  plentiful  among 
the  excavations  at  Flamborough  Head. 

The.  flint,  as  well  as  the  chalk,  sometimes  contains  organic  re- 
mains. It  is  usually  very  pale ;  but  many  of  the  nodules,  when  broken, 
exhibit  a.  variety  of  colours,  as  yellow,  orange,  blue,  &c.:  and  these 
colours  are  sometimes  disposed  in  concentric  zones,  and  sometimes, 
in  a  clouded  irregular  form,  not  unlike  the  Egyptian  pebbles. 

The  bed  that  immediately  succeeds  the  chalk  may  be  designated- 

THE  UPPER  SHAUE. 

A  great  variety  of  the  beds  in  our  district  come  under  the  deno- 
mination of  shale^  or  schistus.  Some  of  these  beds  are  bituminous^  or 
coaly ;  some  arenaceous^  or  sandy ;  but  a  much  greater  number  ar^i7/a- 
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a  pale  grey  colour ;  and  very  often  the  exposed  surface  acquires  a 
ferruginous  hue.  The  sandy  shale  is  frequently  micaceous,  abounding 
with  specks  of  the  shining  substance  called  mica.  These  three  kinds 
of  ^hale  cannot  always  be  correctly  distinguished,  as  they  often  pass 
into  one  another,  and  the  diflferent  qualities  assigned  to  them  may 
sometimes  be  found  blended  together  in  the  same  bed.  All  the  beds 
agree  in  having  the  same  schistose  or  slaty  structure,  easily  splitting 
into  thin  laminae,  from  vi^hence  they  have  the  name  schistits  or  schisL 
They  possess  various  degrees  of  induration,  but  are  all  comparatively 
soft,  scarcely  deserving  to  be  denominated  rocks. 

The  shale  or  schist  that  succeeds  the  chalk,  which  we  call  the 
UPPER  SHALE,  as  being  higher  in  geological  situation  than  any  other 
shale  bed  in  the  district,  is  of  the  argillaceous  or  uluminous  kind,  or 
what  is  frequently  termed  slate-clay.'*  This  bed  is  seen  to  most  ad- 
vantage on  the  shore  below  Speeton,  rising  behind  the  chalk,  to  the 
height  of  150  feet  or  upwards,  and  extending  along  the  shore  about 
half  a  mile.  In  some  parts,  the  shale  is  concealed  by,  or  blended 
with,  the  alluvial  covering  ;  but  at  its  junction  with  the  chalk,  it  is 
quite  bare  and  distinct. 

The  chalk  and  the  shale,  at  the  place  of  their  junction,  are  evi^ 
dently  not  in  their  original  position.  A  deep  channel  worn  by  a 
rivulet  separates  between  them  ;  and  we  find  on  examining  the  spot, 
that  were  either  or  both  extended  a  few  yards,  in  the  line  of  their 
dip,  they  would  abut  against  one  another,  but  the  shale  could  not 
go  under  the  chalk,  except  at  the  very  lowest  part  of  the  shale  bed. 
This  irregularity  must  have  been  produced  by  a  slip  in  the  chalk 
strata,  which  have  here  sunk  down  in  an  immense  mass  upon  the 
shale,  displacing  it  by  the  pressure,  and  forcing  it  upwards  ;  so  as  ta 

^  Some  also  apply  to  it  the  term  cb^slatef  but  that  came  ought  to  he  appropriated  t^. 
the  hard  clay-slate  used  for  roofing* 
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make  the  chalk  and  the  shale  appear  in  a  state  of  juxta-position. 
The  numerous  vertical  lissures  in  the  chalk,  with  the  softness  of  the 
clay  that  is  under  it,  may  easily  account  for  breaks  and  undulations 
occurring  near  their  junction.  The  existence  of  such  irregularities 
at  the  Speeton  cliffs  is  i^uQiciently  obvious  to  a  careful  observer;  and 
in  one  spot,  where  a  seam  of  red  chalk  is  crossed  by  a  break,  the 
colour  of  the  seam,  which  is  lower  on  one  side  of  the  break  than  on 
the  other,  makes  the  subsidence  very  conspicuous. 

We  have  the  best  means  of  knowing,  that  the  shale  does  run 
under  the  chalk,  and  lies  under  it  in  a  conformable  position ;  for  not 
only  do  we  find  it  cropping  out  (as  the  phrase  is)  from  under  the 
chalk,  at  various  places,  but  its  situation  has  been  ascertained  by 
boring  through  the  chalk.  In  1818  and  1819,  Mr.  George  Rivis  of 
Sherburn  bored  for  coal  in  a  deep  dale  about  a  mile  and  a  half 
south  from  Staxton.  The  boring  was  continued  to  the  depth  of  1 14 
yards ;  and  after  passing  through  the  white  chalk,  and  the  red  and 
grey  chalk,  the  borers  came  to  the  blue  shale  or  clay,  at  the  depth 
of  9G  yards  from  the  mouth  of  the  bore ;  so  that  the  boring  for  the 
last  18  yards  was  entirely  in  the  clay.  Specimens  of  the  shale,  and 
of  tl>e  red  and  grey  chalk,  taken  from  the  bore,  were  received  by  the 
authors  from  Mr.  Rivis.  Some  beautiful  crystals  of  pyrites  were 
found  in  the  grey  chalk,  as  at  the  Speeton  cliffs, 

y\ccording  to  the  statement  of  the  borers,  a  small  seam  of  bituniiu- 
oiif  inlhimmabh?  shale  was  pierced  through  at  the  depth  of  five  yards 
tind  a  half  from  the  surface,  and  at  some  distance  below,  a  small 
•iiym  of  excellent  coal;  but  as  no  such  seams  are  observed  in  the 
thttik  cliffdy  nor  any  where  else  in  the  chalk  strata,  as  far  as  we  have 
Itiiardt  there  is  great  reason  to  suspect,  that  the  proprietor  has  been 
impoied  on,  to  encourage  him  to  persevere  in  his  fruitless  search ; 
stiid  that  the  bituminous  shale  and  coal^  if  extracted  from  the  bore^ 
weris  previously  thrown  into  it. 
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The  thickness  of  the  chalk  on  the  heights  of  the  Wolds  near 
this  boring,  must  be  very  considerable,  as  it  was  found  in  this  deep 
dale  to  descend  below  the  surface  96  yards,  or  near  300  feet.  How 
much  of  this  depth  is  occupied  by  the  coloured  chalk,  the  authors  did 
not  exactly  learn,  excej>t  that,  as  at  Speeton,  its  thickness  bears  but 
a  small  proportion  to  that  of  the  white  chalk  above  it.  Indeed,  as 
the  white,  chalk  appears  to  pass  gradually  into  the  grey,  it  is  difficult 
to  fix  the  precise  limits  of  each. 

In  proceeding  westward  from  Staxton,  behind  the  Wolds,  we 
have  access  to  examine  the  shale,  as  at  Speeton,  without  the  aid  of 
borers ;  fon  the  chalk  rising  to  a  great  height,  the  shale  rises  along 
with  it,  and  crops  out  irom  beneath  it.  At  Knapton  it  is  found  on 
the  slope  below  the  chalk  hills,  about  half  a  mile  east  from  the  vil- 
lage :  and  here  the  clay  is  dug  out,  and  employed  in  making  a  com- 
post to  improve  the  soil  of  the  adjacent  fields.  And  truly  the  soil 
has  need  of  a  mixture  of  clay,  for  it  is  so  lights  that  the  wind,  when 
it  is  violent,  blows  it  away  in  vast  quantities;  as  the  authors  found  in 
one  of  their  excursions,  to  their  no  small  annoyance,  being  here  en- 
veloped for  some  time  in  a  thick  cloud  of  dust,  raised  up  from  the 
ploughed  fields.  At  Thorpe-Basset,  a  little  further  west,  it  is  found 
in  the  slope  above  the  village,  when  the  ground  is  opened  to  the  depth 
of  a  few  feet.  It  has  been  met  with  in  sinking  wells,  and  the  authors 
observed  it  at  a  pond  which  had  been  recently  deepened.  Advancing 
further  to  Settrington,  we  find  the  shale  on  the  sides  of  the  road  de- 
scending from  the  Wolds,  near  the  house  of  Lady  Sykes,  and  con- 
tinuing down  the  bank  for  a  considerable  space.  In  the  hill  above 
North  Grimston,  the  clay  is  found  at  a  great  height;  and  from  thence 
it  may  be  traced  to  Wharram-le-street,  and  round  the  next  projecting 
point  of  the  Wolds,  by  Birdsall,  &c.  In  short,  it  may  be  found  skirt- 
ing the  whole  of  the  high  Wolds,  though  deeply  covered  in  many 
places  with  alluvium.    Its  presence  may  generally  be  detected  by  the 
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moislness  of  the  soil,  the  verdure  of  the  surface,  and  the  quantity  of 
rushes  in  the  pasture  grounds.  These  appearances  are  owing  to  the 
impervious  nature  of  the  clay,  and  the  many  springs  which  come  forth 
on  its  surface,  from  under  the  chalk  ;  in  consequence  of  which,  the 
course  of  the  clay  strata  is  like  a  green  belt,  passing  round  the  front 
of  the  hills* 

In  one  of  the  clay  pits  at  Knapton,  we  see  the  junction  of  the 
shale  with  the  red  and  grey  chalk.  The  clay,  where  it  joins  the 
chalk,  is  soft  and  plastic ;  and  this  also  is  the  case  with  the  lower 
part  of  the  chalk.  The  two  substances  are  partly  blended  together; 
^he  soft  chalk,  which  occurs  here  of  both  colours,  approaching  to  the 
state  of  red  and  grey  clay  ;  while  the  clay  that  is  next  the  chalk  is 
somewhat  impregnated  with  calcareous  matter,  and  is  almost  divested 
of  its  schistose  quality-  The  same  facts  are  observed  in  the  specimens 
from  the  Staxton  boring,  and  at  the  junction  of  the  chalk  and  shale 
in  the  lower  part  of  the  Speeton  cliffs.  It  is  observable,  that  above 
North  Griniston  the  coloured  chalk  seems  to  be  wanting;  for  at  a 
copious  spring,  issuing  from  under  the  chalk,  nearly  a  mile  above 
that  village,  and  a  little  to  the  right  of  the  road  leading  over 
Grimston  hill  towards  Lutton^  we  found  the  white  chalk  lying  imme- 
diately over  the  clay. 

The  upper  shale,  where  exposed,  generally  shews  its  proper 
schistose  quality ;  though  in  several  places  it  is  in  the  form  of  soft 
plastic  clay*  We  observed  at  Settrington  some  appearances  of  thin 
bands  of  argillaceous  limestone,  like  the  bands  that  run  in  our  alum- 
shale.  These  bands  in  the  clay,  as  well  as  the  numerous  septaria  and 
small  nodules,  which  are  often  of  a  chalky  nature,  usually  contain 
organic  remains.  The  septaria,  which  abound  in  the  clay  at  Knapton, 
North  Grimston,  and  other  places,  are  not  unfrequently  in  a  shape 
resembling;  the  tortoise,  being  oblong,  with  the  lowest  side  flat  and 
the  upper  rounded ;  and  when  they  occur  with  the  ^epta^  or  divisions^ 
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from  whence  they  have  their  name,  appearing  through  their  outer  crust 
in  distinct  lines  or  markings,  the  resemblance  is  so  great,  that  they  are 
actually  collected  and  sold  as  petrified  tortoises. 

This  shale,  like  most  other  beds  of  slate-clay,  also  abounds  with 
crystals  of  selenite.  The  most  beautiful  specimens  are  found  at  the 
oldest  clay  pit  at  Knapton.  They  sometimes  occur  in  flat  rhomboidal 
crystals,  with  bevelled  edges :  but  more  frequently  in  oblong  flat 
pieces,  having  the  angles  and  facets,  at  their  terminations,  corre- 
sponding with  those  of  the  rhomboidal  pieces.  In  the  same  clay  pit, 
the  authors  found  some  good  specimens  of  those  branching  tubes,  not 
unlike  the  roots  of  furze,  formed  by  oxide  of  iron,  percolating  through 
the  clay  in  a  fluid  or  moist  state.  Iron  pyrites  abounds  in  the  no- 
dules that  occur  in  this  shale,  as  in  almost  all  the  shale  beds  of  the 
district-     Some  nodules  also  contain  blende,  but  in  small  quantity. 

The  occurrence  of  shale  immediately  under  the  chalk,  is  not  pe- 
culiar to  our  district.  In  Cambridgeshire,  the  grey  chalk  rests  on  an 
extensive  bed  of  blue  clay,  provincially  cMed  g-aulL  The  grey  chalk 
is  there  of  much  greater  thickness  than  in  our  Wolds,  as  it  composes 
the  greatest  part  of  the  hills  of  Cambridgeshire.  It  is  also  of  a  much 
harder  quality;  yet,  like  our  grey  chalk,  it  becomes  argillaceous,  soft, 
and  of  a  greenish  hue,  where  it  joins  the  clay.  It  contains  pyrites^ 
but  appears  to  differ  from  our  lower  chalk,  in  being  entirely  grey, 
without  any  mixture  of  red  stripes.*  A  similar  bed  of  slate-clay  oc- 
curs under  the  chalk  in  the  north  of  Ireland,  containing  thin  seams 
of  argillaceous  limestone,  witli  petrifactions  of  the  same  kind  as 
those  in  our  upper  shale.  In  most  places,  however,  a  bed  of  what  is 
termed  greeti  sand  is  interposed  between  the  clay  and  the  chalk.  The 
greenish  colour  of  the  lower  part  of  our  chalk,  may  make  some  regard 
it  as  corresponding  with  the  green  sand ;  but  it  can  with  no  propriety 


*  Geological  TrauaactiOAS,  111*  p.  243^248, 249; 
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be  called  sand,  for  it  is  not  arenaceous*  The  bed  of  slate-clay,  with 
searos  of  argillaceous  limestone,  now  mentioned,  has  been  termed 
lias.'^ 

The  shale  bed,  like  the  chalk  above  it,  must  vary  considerably 
in  thickness;  but  it  is  probably  not  more  than  between  two  and  tliree 
hundred  feet  thick,  if  it  ever  exceeds  two  hundred.  It  is  thickest, 
as  may  be  expected,  behind  the  highest  part  of  ihe  Wolds,  as  at 
Settrington  and  North  Grimston,  where  it  occupies  a  considerable 
space  in  the  front  of  the  hills,  A  deep  alluvial  covering  generally  con- 
ceals the  junction  of  the  shale  with  the  next  member  of  our  strata,  viz. 

THE  OOUTE. 


The  clift«  in  Filey  bay  furnish  no  evidence  respecting  the  beds 
that  immediately  succeed  the  upper  shale ;  for  behind  the  shale  we 
find  nothing  but  an  alluvial  cliflT,  extending  from  thence  to  tlie  rocks 
called  Filey  Bridge,  a  distance  of  about  two  miles,  in  which  the 
regular  strata  are  wholly  interrupted.  But  at  Settrington,  North 
Grimston,  and  along  the  eastern  skirts  of  the  Langton  Wolds,  we 
find  the  slate-  clay  succeeded  by  that  remarkable  kind  of  limestone 
called  ooliie  or  roesione;  which  dipping  towards  the  chalk  and  the 
shale,  in  a  conformable  position,  no  doubt  runs  beneath  them. 

The  ooliie  limestone,  and  the  beds  of  calcareous  sandstone,  or 
sandy  limestone,  usually  attending  it,  occupy  an  extensive  range  of 
hills,  surrounding  the  vale  of  Pickering,  except  where  it  is  bounded 

*  Geological  Transactions,  III.  p,  164, 165, 211,  Stc*    Various  terms  hare  been  applied 

to  our  Upper  Shale.  Mr.  Smitli  calls  it  Oaktree-clay  j  Professor  Sedgwick  considers  it  as 
corrc*Hponding  with  the  Kimmeridge-cla)%  rather  than  with  the  Cambridge  gault.  See  ADn&ls 
uf  Philu.sophy  for  May,  1826,  Our  esteemed  friend  has  made  a  mistake,  in  describiag  the 
clay  as  occupying  "  the  whole  of  the  low  region  stretchings  through  the  vale  of  Pickering/' 
and  hence  giving  it  the  name  Pkheriug-da^.  The  upper  shale  forms  a  narrow  helt  round  the 
front  of  the  chalk  hi  Its  ^  b)  which  that  vale  is  bounded  on  the  Bonth-east ;  but  the  low  region 
of  the  vale,  instead  of  being  *'  coroposed  of  one  great  argillaceous  deposit/'  is  deeply  filled 
with  alluvium^  covering  the  strata  that  succeed  this  arg illaceoufl  shale. 
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by  the  chalk  hills.  This  range,  commencmg  with  Oliver's  Moiant  and 
Seamer  moor  near  Scarborough,  and  Silphoue  moor  between  Hack- 
uess  and  Harwood  Dale,  proceeds  westward  by  Langdale,  Saltergate, 
Newton,  Cropton,  Spaunton,  Gillimoor,  and  Hawnby,  as  far  as  the 
Hambleton  hills,  the  highest  point  of  which  is  1246  feet  above  the 
level  of  the  sea.  The  western  boundary  terminates  in  the  lofty  pre- 
cipices called  Rowlston  scar  and  Whitestone  cliff,  or  the  White  Mare, 
overlooking  the  vale  of  Thirsk,  From  thence  the  boundary  turns 
round  in  a  south-east  direction,  proceeding  by  VVass  bank,  above 
Byland  abbey,  and  by  the  vicinity  of  Castle  Howard,  where  the  hills 
become  very  low;  then  crossing  the  Derwent  near  Whitwell,  passes 
by  Westow,  and  along  the  southern  skirts  of  the  Lang  ton  Wolds,  till 
it  reaches  the  chalk  hills. 

Thus  these  limestone  hills  circumscribe  the  whole  of  the  vale  of 
Pickering,  except  where  the  chalk  projects  into  it :  and,  with  the 
exception  of  the  Langton  Wolds,  where  the  oolite  dips  towards  the 
shale  and  the  chalk,  they  all  dip  more  or  less  towards  that  extensive 
valley  ;  the  Seamer  hills  having  a  declivity  towards  the  south-west, 
the  long  range  on  the  north  of  the  valley  dipping  south  into  it,  the 
hills  near  Kirkby  Moorside  dipping  south-east,  those  to  the  west  of 
Helmsley  clipping  east,  and  those  to  the  south  of  Helmsley,  and  from 
thence  to  Malton,  dipping  north,  while  they  also  have  a  declivity  to 
the  east,  in  the  direction  of  the  Wolds.  The  middle  of  the  vale  of 
Pickering  may  therefore  be  considered  as  the  centre  of  a  basin, 
formed  by  the  oolite  hdls,  which  dip  into  it  from  all  sides,  except  on 
the  south-east,  where  the  chalk  and  shale  make  a  sweep  into  it.  in 
a  part  of  the  east  end  of  the  valley,  however,  towards  Filey  bay,  the 
oolite  is  entirely  gone,  and  its  place  is  occupied  by  a  deep  alluvium. 

It  will  be  seen,  from  the  description  now  given,  that  the  bend  of 
the  oolite  hills  does  not  run  parallel  to  that  of  the  chalk  hills,  but 
makes  a  much  greater  sweep  to  tlie  west  \  at  the  same  time,  the  one 
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range  bears  a  resemblance  to  the  other,  particularly  in  this  respect, 
that  the  highest  part  of  each  is  towards  the  north-west,  and  that 
each  after  arriving  at  that  point  makes  a  sudden  turn  to  the  south- 
east. To  this  we  may  add,  that  as  the  chalk  rises  again  in  some 
places,  after  it  has  sunk  under  the  great  alluvial  bed  in  its  bosom,  so 
the  oolite  presents  the  same  undulations,  and  to  a  greater  extent, 
rising  in  hummocks  in  various  parth  of  the  vale  of  Pickerings  especi- 
ally towards  its  western  termination. 

As  it  is  our  design,  in  this  part  of  our  Work,  to  state  facts,  with- 
out proposing  theories,  we  do  not  mean  at  present  to  inquire  particu- 
larly into  the  causes  of  the  phenomena  here  exhibited  :  yet  we  can 
scarcely  avoid  remarking,  that  they  cannot  well  be  accounted  for, 
without  supposing  that  a  great  subsidence  of  the  strata  has  taken 
place  in  the  vale  of  Pickering.  If  we  suppose  the  strata  in  that 
valley,  especially  on  the  south  and  south-east  sides  of  it,  to  have 
sunk  down,  and  a  washing  away  of  the  upper  part  of  the  strata  to- 
wards the  sea  to  have  also  taken  place,  before  the  deposition  of  the 
alluvium,  we  can  easily  conceive,  why  the  oolite  has  disappeared  at 
Filey  bay  ;  and  why  the  oolite  hills,  encircling  the  valley,  generally 
dip  towards  it,  as  well  as  towards  the  chalk.  The  same  supposition 
will  also  explain,  why  the  oolite  between  Setlrington  and  Malton 
presents  many  abrupt  rocks  fronting  the  same  valley;  as  these  rocks, 
forming  the  northern  border  of  the  Lang  ton  Wolds,  seem  to  mark  the 
extent  of  the  disruption  in  this  direction,  being  apparently  the  con- 
tinuation of  those  strata  which  once  covered  the  space  that  is  now  a^ 
valley,  by  the  breaking  off  and  subsidence  of  which  strata  the  valley 
has  been  formed.  On  the  same  principle  we  may  account  for  several 
other  irregularities  in  these  hills,  particularly  on  the  south  side  of  the 
valley :  where  the  strata  are  in  some  places  very  flat,  and  in  others 
elevated^  with  great  variations  in  their  dip,  and  not  a  few  breaks  and 
interruptions. 
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On  the  north  side  of  the  valley,  the  hills  in  general  have  a  re- 
markably unifoTm  appearance.  Their  southern  faces  gently  slope  into 
the  valley ;  their  upper  surface  spreads  into  extensive  flats,  nearly 
level,  as  in  what  are  called  table  mountains;  and,  on  the  north,  they 
terminate  abruptly  in  a  steep  hut  smooth  declivity,  forming  an  angle 
of  about  forty-five  degrees  with  the  horizon.  In  this  respect,  there  is 
a  striking  difference  between  the  esrarpment  of  these  hills,  and  that 
of  the  chalk  hills.  The  chalk  hills,  except  in  the  sea  cliffii,  have  their 
north  fronts  rounded  off,  and  often  exhibit  a  chain  of  round  knolls, 
particularly  near  Heslerton;  but  the  flat  summits  of  the  limestone 
hills  usually  preserve  their  level  to  the  very  verge  of  their  northern 
fronts,  and  as  these  fronts  descend  in  a  regularly  inclined  plane,  the 
profile  of  each  hill  appears  like  the  junction  of  two  straight  lines,  the 
level  line  and  the  line  of  escarpment.  H^nre,  as  the  same  angle  of 
inclination  prevails  almost  universally,  a  range  of  projecting  points 
in  the  fronts  of  these  hills,  viewed  in  profile,  presents  the  appearance 
of  regular  works  of  art- 

The  same  uniformity  is  not  observed  among  the  hills  on  the  south 
and  south-west  of  the  valley ;  for  though  they  have  for  the  most  part 
flat  summits,  there  is  a  considerable  variety  in  the  form  of  their  fronts ; 
some  of  them,  as  has  been  noticed,  presenting  bold  perpendicular 
cliffs,  instead  of  regularly  inclined  planes.  The  Howardian  hills, 
indeed,  can  scarcely  be  said  to  have  any  line  of  fronts,  as  they  gen- 
erally swell  and  fall  by  gentle  undulations.  Yet  several  projecting 
points,  from  these  hills,  stretch  into  the  vale  of  York;  and  the  ap- 
pearance of  some  of  these  points  exhibits  a  degree  of  regularity,  ap- 
proaching to  that  of  the  northern  oolite  hills. 

In  speaking  of  this  chain  as  the  oolite  hills,  we  do  not  mean  to 
intimate,  that  they  are  wholly  or  principally  composed  of  that  kind 
of  rock ;  but  the  name  may  be  adopted,  as  the  oolite  forms  a  most 
important  feature  in  these  hills,  being  the  highest  bed  in  the  series  of 
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which  they  are  composed,  aod  generally  the  thickest  bed.  This  rock 
is  called  oolite,  or  egg-stone^  as  a  great  part  of  its  substance  consists 
of  minute  globules,  like  small  eggs,  such  as  we  see  in  the  roe  of  a 
fish;  for  which  reason  it  is  also  called  roe-sione.  These  globular  con- 
cretions are  of  various  forms,  being  sometimes  oval,  though  more 
frequently  round.  They  also  vary  in  size,  some  being  as  large  as 
mustard  seed,  or  even  larger,  while  others  are  so  minute  that  they 
can  scarcely  be  discerned  by  the  naked  eye.  They  are  not  petrifac- 
tions, but  have  their  origin  in  a  peculiar  kind  of  crystallization;  being 
analogous  to  the  large  globules  that  appear  in  a  variety  of  the  Sunder- 
land limestone,  the  crystalline  structure  of  which  is  sufficiently  obvi- 
ous. Petrifactions,  however,  particularly  shells,  abound  in  the  oolite 
to  a  degree  almost  incredible;  most  of  this  bed  appearing  as  if  it  had 
been  composed  of  a  mass  of  diells*  having  their  cavities  and  inter- 
stices filled  up  with  the  oolitic  substance.  Hence,  as  that  substance 
is  more  easily  decomposed  than  the  shells,  the  fronts  of  old  quarries 
in  the  oolite  often  present  the  appearance  of  grotto  work,  richly  be- 
studded  with  shells. 

The  colour  of  the  oolite  is  generally  light  grey,  sometimes  ap- 
proaching to  white,  sometimes  ash  grey,  and  sometimes  yellowish 
grey.  In  some  places  we  find  patches  or  stripes  that  are  blue,  or 
blueish  grey.  Where  there  are  most  shells,  the  colour  is  usually 
darkest,  the  substance  of  the  shells,  which  is  for  the  most  part  sparry 
and  highly  crystalline,  having  a  watery  or  flinty  aspect.  The  ovUf  or 
small  globules,  often  look  whiter  than  the  matrix  or  cement  in  which 
they  are  imbedded ;  but  this  may  be  owing  to  the  greater  smoothness 
of  their  surfaces,  the  cement  having  a  more  dull  and  marly  appearance. 

The  oolite  bed  varies  in  thickness,  from  a  few  feet  to  about  100 
feet,  and  upwards.  It  is  regularly  stratified,  having  seams  parallel  to 
the  general  bed  ;  which  seams,  as  in  the  chalk,  are  usually  most  nu- 
merous in  the  upper  part  of  the  bed,  the  lower  part  being  more  com- 
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pact  and  massive.  It  is  not,  however,  uncommon,  to  fmd  the  hardest 
and  most  compact  beds  uppermost,  especially  where  the  rock  a- 
bounds  with  coral.  Madrepores  and  other  corals  frequently  occur  in 
the  oolite,  intermixed  with  shells ;  but  in  some  places^  the  organic 
remains  iii  the  upper  beds  consist  almost  entirely  of  corals,  particu- 
larly the  large  branchiug  madrepores,  single  stems  of  wliich  are  often 
found  about  an  inch  or  more  in  diameter.  These  coral  beds,  which 
appear  to  correspond  with  the  cdral  rag  of  the  southern  counties, 
may  be  seen  in  the  upper  part  of  some  of  the  quarries  at  Hackness, 
and  still  more  at  North  Grimston,  and  on  the  eastern  skirts  of  the 
Langlon  Wolds*  The  finest  specimens  of  coral  rock  which  we  have 
seen,  are  in  a  quarry  on  the  south  side  of  the  road  between  Malton 
and  North  Grimston,  nearest  to  the  latter  place.  The  beds  are  al- 
most an  entire  mass  of  coral  stems,  and  are  remarkably  hard,  and 
highly  crystalline;  the  fresh  fracture  having  a  vitreous  aspect,  with  a 
beautiful  refldish  tinge,  without  any  appearance  of  the  oolitic  structure- 
In  several  instances,  the  madreporean  stems  are  gone,  and  llie  cavitiea 
which  they  have  filled  are  beautifully  lined  with  crystals  of  calcareous 
span 

The  front  of  Grimston  hill,  in  the  line  of  the  road  from  North 
Grimston  to  Lutton,  is  a  good  place  for  examining  the  order  and 
nature  of  the  beds  in  the  oolitic  series,  with  the  beds  that  are  over  it. 
In  the  higher  front  of  the  hill,  is  the  chalk;  beneath  it,  in  a  sloping 
bank,  is  the  upper  shale;  next  follows  a  considerable  flat,  nearly  a 
mile  in  extent*  covered  with  alluvium,  yet  with  portions  of  the  coral 
oolite  protruding  here  and  there,  in  some  spots  near  the  shale;  and 
then  wt-  find  the  steep  front  of  the  hill,  extending  from  the  western 
edge  of  the  flat  ground  down  to  the  village  of  North  Grimston. 
Here,  on  the  south  side  of  the  road,  are  seen  nearly  the  whole  bedn 
of  the  oolitic  series.  It  is  not  easy  to  classify  them  correctly ;  but  the 
following  list  will  be  found  tolembly  accurate: 
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1.  Compact  beds,  with  thick  stems  of  branching  madrepore. 
These  beds  occur  also  near  the  shale,  and  here  the  uppermost  of  Aiem 
seem  to  be  wanting. 

2.  Beds  of  a  lighter  colour,  with  slender  stems  of  coral,  together 
with  pectens  and  other  shells. 

3.  Beds  of  a  darker  colour,  with  the  same  kind  of  organic  remains. 

4.  Several  beds  of  a  lighter  colour,  abounding  with  shells,  but 
with  scarcely  any  coral. — The  beds  of  these  four  classes  shew  very 
few  traces  of  the  oolitic  structure. 

5.  Proper  oolite,  with  many  shells:  the  ova  few,  bat  rather  large. 

6.  Oolite,  with  numerous  and  very  large  ova,  and  few  shells : 
f^ereral  beds. 

7.  Blueish  oolite,  with  numerous  small  ova,  and  few  shells. 

8.  Biueisb  bed,  with  a  few  large  ova. 

9.  Grey  or  dusky  bed,  with  a  few  large  ova. 

10.  White,  or  light  coloured  bed,  with  scarcely  any  ova. 

11.  Blue,  with  a  few  large  ova. 

12.  Dark  blue  limestone,  without  ova :  at  the  foot  of  the  hill,  near 
where  two  or  three  roads  part. 

This  last  may  be  considered  as  the  first  bed  in  the  next  part  of 
the  series.  Under  it  we  find  here,  two  or  three  grey  or  dusky  beds  of 
calcareous  sandstone,  then  a  yellow  sandstone,  and  lastly,  a  whitish 
or  light  grey  calcareous  sandstone.     This  probably  lies  immediately 
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as  at  that  quarry,  the  madrepore  stemsj  and  also  the  larger  shellsp  are 
often  found  to  have  been  decomposed,  and  the  cavities  which  they 
have  occupied  are  sometimes  found  empty,  but  more  frequently  lined 
or  partially  filled  witli  crystals  of  calc-spar.  This  substance  also 
occurs  plentifully  in  tJie  fissures  and  cavities  in  the  oolite  lieds;  and 
occasionally  assumes  the  form  of  nail-head  spar,  dog-tooth  spar,  and 
other  interesting  varieties.  The  fissures  are  often  lined  with  a  rich 
coating  of  spar,  and  the  roofs  of  cavities^  particularly  near  Pickerin**- 
and  Kirkby  Moorside,  exhibit  fine  specimens  of  stalactite.  The  seams 
or  partings  of  the  beds,  are  also  often  found  coated  with  a  solution 
of  white  lime  or  marl,  which  has  apparently  run  down  from  higher 
beds.  This  gives  the  faces  of  such  beds  the  appearance  of  chalk, 
whereas  the  usua!  colour  of  the  oolite  beds  is  that  of  glaziers*  putty. 
This  while-washed  aspect  of  some  of  the  oolite  beds,  we  observed  in 
a  quarry  above  North  Grimston,  on  the  road  leading  to  Wharrara-le- 
street ;  and  we  were  the  more  particular  in  examining  this  and  other 
phenomena  at  North  Grimston,  from  oor  knowing  that  an  eminent 
geologist  had  stated,  that  he  found  the  chalk  here  alternating  with  the 
freestone ;  a  statement  totally  erroneous,  and  which  we  could  only 
account  for  by  observing  the  deceptiouts  appearances  now  mentioned. 
As  the  coral  oolite  contains  a  large  portion  of  siliceous  matter, 
so  we  find  in  several  of  the  oolite  beds,  at  Grimston,  Thornton,  Kirk* 
by-Moorside,  &c.,  nodules  of  chert  or  hornstone;  some  in  iiat  masses, 
but  most  of  a  pyriform  or  oblong  shape.  The  flat  nodules  often  con- 
sist of  hexagon  madrepores,  and  the  oblong  have  probably  also  had 
their  c*rigin  in  some  kind  of  corah  When  broken  across,  they  generally 
shew  a  nucleus  of  chalcedony  or  agate  in  the  interior,  while  the  chert 
is  found  curiously  mottled  with  small  brownish  or  purpleish  spots, 
each  of  which  has  a  minute  light  spot  in  the  centre.  The  general  go* 
lour  of  the  chert  is  nearly  like  that  of  flint;  and  the  occurrence  of 
the  one  in  limestone,  is  justly  considered  as  analogous  to  that  of  the 
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other  in  chalk;  it  being  well  known,  that  chert  is  found  in  some 
limestone  strata,  in  thin  beds  or  seams,  as  well  as  nodules,  even  as 
flint  is  in  chalk.* 

The  nature  and  order  of  the  oolitic  beds,  are  by  no  means  the 
same  in  all  other  parts  of  the  oolite  hills  as  we  find  them  at  Grimston. 
They  exhibit  numerous  variations,  both  in  their  order  and  composi- 
tion. There  are  few  spots  where  the  coral  is  found  so  plentifully  as 
in  the  beds  No.  I9  2,  3;  and  few  where  the  oolite  occurs  with  such 
large  ova,  as  in  the  beds  No.  8  to  11,  in  the  Grimston  series.  Gene- 
rally the  ova  are  small,  and  in  some  places  very  fine  grained ;  as  in 
some  parts  of  the  Hambleton  hills,  and  in  a  quarry  on  the  south-east 
side  of  South  Cave.  At  this  laHt  place,  we  find  the  whole  oolitic  se- 
ries dwindled  into  the  thickness  of  a  few  feet.  A  considerable  part 
of  the  oolite  is  blue,  and  being  very  hard  is  much  used  for  making 
roads.  The  white  part  is  usually  fine-grained,  and  with  few  organic 
remains :  and  it  may  be  remarked  of  the  oolite  in  general,  that  its 
rH>litic  structure  is  most  distinct  and  regular,  where  it  is  most  free 
from  shirlls  and  corals.  The  oolite  at  Cave  is  surmounted  by  a  bed 
which  we  have  not  seen  any  where  else,  a  thick  stratum  of  ferrugi- 
iU^w  tfsmdstone,  very  friable,  and  containing  in  some  spots  a  number 
i4  frhdls^  This  brown  sandstone,  corresponding  perhaps  with  the 
Nhanklin  $aud  of  the  southern  counties,  lies  here  beneath  the  upper 
t^luUe,  Hhich  last  seems  to  be  hid  by  alluvium,  in  the  valley  between 
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fisifuresp  TUBS  down  the  declivity  of  the  bills  in  subterranean  Btreamg, 
which  burst  out  at  the  foot  of  them  in  copious  springs,  nay*  even  in 
mighty  torrents.  Hence  these  hillH  are  remarkably  dry,  and  a  great 
part  of  the  valleys  that  intersect  them  are  8tream!ess.  It  is  rare  to 
j&ad  a  spring  amongst  them  in  any  elevated  situation*  and  wells  of 
water  cannot  be  obtained  without  sinking  to  a  great  depth.  The  well 
at  Cropton  is  no  less  than  216  feet  deep.  Hence  also,  as  all  the 
springs  from  these  hills  break  out  at  the  base  of  their  declivities, 
.where  they  descend  into  the  vale  of  Pickering,  a  chain  of  towns  and 
village^  skirts  the  foot  of  the  bilU  all  around,  built  at  these  springs 
for  the  i*ake  of  their  copious  waters* 

At  the  mouths  of  several  of  these  springs,  particularly  the  smaller 
springs,  we  find  incrustations  of  moss  and  other  vegetable  substances, 
on  which  the  waters  have  deposited  the  calcareous  matter  with  which 
they  are  impregnated.  Many  of  the  springs,  however,  are  too  copi* 
ous,  and  bprst  forth  too  violently,  to  admit  of  such  depositions.  At 
Keldhead  near  Pickering,  the  river  Costa  rises  up  from  the  earth  at 
once.  At  Brompton  a  similar  volume  of  water  issues  from  the  oolite, 
and  is  collected  at  its  very  source  into  a  large  raill-pond;  so  that  it 
drives  a  mill  in  descending  from  the  ledge  of  rocks  out  of  which  it 
springs.  Phenomena  of  the  same  kind  are  observed  at  Ebberston, 
and  other  places. 

These  cavernous  hills  not  only  absorb  their  own  waters,  but 
.s?paIlow  up  tlie  rivers  and  streams  which  pass  through  their  intervals 
jfrom  the  hills  beyond  them;  for  these  currents,  on  reaching  the  lime- 
stone beds  in  their  channels,  sink  down  into  the  fissures,  through 
which  they  flow  underground  till  they  arrive  at  the  valley,  when  they 
burst  up  again,  like  new  springs,  forming  a  part  of  the  chain  of  springs 
surrouuding  the  valley.  Yet  a  channel  is  left  above  ground  also,  to 
convey  the  surplus  waters,  which  the  subterraneous  channel,  in  some 
parts  of  the  year,  is  incapable  of  admitting.      The  Ilye  sinks  a  little 
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above  Helmsley^  and  rises  at  a  small  distance  from  its  proper  channel, 
about  a  mile  below.  The  Riccal  disappears  about  a  mile  hIiovb  tbe 
new  bridge  on  the  Helmsley  and  Kirkby-Moorside  road,  and  rises  at 
Haram,  a  mile  below,  not  many  yards  from  its  channel.  Hod*re  l>eck 
descends  into  the  rock,  a  few  paces  below  Holme  Caldron  mill,  near 
Kirkdale  church;  and  bursts  up  again  in  tbe  frightful  basin  nf  How- 
keldhead,  on  the  south  side  of  th(i  road,  a  mile  west  of  Kirkby  Moor- 

'sidr,  and  about  a  quarter  of  a  mile  east  of  its  channel.  The  l)ove, 
or  Dow,  sinks  about  twenty  yards  below  Yawdwath  mill,  and  after 
running  nearly  half  a  mile  under  ground,  resumes  it?*  old  rhannel 
about  a  furlong  above  Keldbohn  bridge.  Huthm  tieck,  or  Cutter  beck, 
disappears  aliout  a  raile  north  of  Catter  bridge,  on  t  lie  Kirk  by- Moor- 
side  and  Pickering  road,  and  starts  up  again  about  half  a  mile  below. 
In  like  manner,  the  Seven  is  swallowed  up  a  little  above  Sinnington, 
and  reappears  in  its  own  channel,  not  all  at  once,  but  by  successive 
risings,  between  Sinnington  and  Normanby*  Thus^  in  skirting  the 
foot  of  these  hilU,  the  traveller  crosses  a  succession  of  subterraneous 
rivers* 

On  examining  the  bed  of  Hoflge  beck,  where  it  sinks  above 
Kirkdair  church,  we  find,  that  the  fiearas,  or  openings,  between  the 
strata,  contribute  to  the  absoiption  of  the  waters,  as  well  as  the  ver- 
tical fissures.  These  seam*«,  in  some  parts  of  tbe  channel,  particu- 
larly in  the  beds  below  the  nolite,  are  numerous  and  open,  the  strata 
being  thin  and  slaty  ;  and,  the  dip  of  the  strata  being  more  rapid  than 
the  de.^cent  of  the  channel,  the  seams  successively  open  towards  the 

•  current,  reaily  to  receive  its  waters,  like  the  buckets  in  an  over-shot 
mill-wheel.  Vertical  fissures,  with  marks  of  the  subsidence  of  the 
strata,  which  have  sunk  down  towards  the  beck,  may  be  seen  in  the 
same  quarter,  particularly  at  the  celebrated  Kirkdale  cave. 
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LIMESTONE  ^  CALCAREOUS  SANDSTONE,      75 

As  the  priDcipal  streams  which  water  the  vale  of  Pickering  have 
not  their  sources  ia  the  oolite  liills,  but  m  the  hills  beyond  them,  the 
channel  of  each  of  those  stredms  makes  a  complete  section  through 
the  oolite  and  the  series  of  beds  connected  with  it.  In  sucli  chan- 
nels, it  is  not  uncommon  to  find  dislocations,  or  slips,  of  the  strata, 
to  which  indeed  these  channels  mny  owe  their  origin*  For  instance, 
the  opening  of  Newton  Dale  at  Pickering,  bears  marks  of  such  a  dis- 
location; the  oolite  on  the  east  side  of  the  stream  being  higher  than 
,the  corresponding  bed  on  the  west,  la  the  channel  of  the  Derwent 
also,  in  which  all  the  waters  o(  the  vale  unite^  the  same  phenomenon 
is  observable,  at  and  below  Malton;  but  there  the  strata  on  the  west 
side  of  the  river  are  higher  than  those  on  the  east  side. 

Whether  the  oolite  accompanies  the  chalk  and  shale  in  their 
whole  progress  towards  the  south,  is  not  known:  lint  it  is  found  be- 
hind the  chalk  at  Ketton  in  Northamptonshire,  at  Bath,  and  as  far 
as  Portland  isle.  Yet  the  Bath  stone  and  Portland  stone  appear  to 
differ  from  our  oolite,  in  their  being  better  adajHed  for  the  purposes 
of  architecture.  Our  oolite  is  chiefly  useful  in  being  burnt  for  lime, 
for  which  purpose  large  quarries  of  it  are  opened,  all  around  the  vale 
of  Pickering* 

The  beds  that  immediately  succeed  the  oolite  are 

UMBSTONE  AND  CAI.CAREOUS  SANDSTONE. 


The  oolite,  as  has  been  intimated,  is  the  uppermost  of  a  series  of 
beds,  composing  the  hills  that  encircle  the  vale  of  Pickering  on  all 
sides,  except  where  it  is  bounded  by  the  chalk  hills.  The  series  fol- 
lowing the  oolite  cannot  be  very  easily  described  ;  the  beds  being 
Bumerous  and  diversified,  and  varying  both  in  number,  thickness, 
and  quality,  in  the  different  places  where  they  are  accessible.  They 
all  agree  in  heing  more  or  less  calcareous ;  but  this  quality  they  pos- 
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9668  in  Tery  different  degreeN  ;  ROtne  of  them  being  lime«;toDe,  ^therei 
sandstone,  while  the  greater  part  are  of  an  intermediate  character. 

Though  scarcely  any  of  the»e  beds  can  be  compared  to  the  oolite 
in  thickness,  the  whole  together  are  generally  thicker,  at  least  on  the 
north  side  of  the  vale.  Their  extent  loo  i«  considerably  greater  than 
that  of  the  oolite;  for  though  the  latter  is  always  uppermost^  where 
the  series  is  entire,  it  is  often  discontinued  on  the  heights^  without 
reaching  the  exterior  fronts  of  the  hills.  Thus,  between  Pickering 
and  Whitby,  the  oolite  is  discontinued  a  little  to  the  north  of  Locktoo, 
while  the  infeiior  beds  ascend  without  it  to  Saltergate  Brow,  The 
name  thing  is  observed  in  some  of  the  hills  to  the  north  and  west  of 
Helmsley.  On  the  south  side  of  the  vale  of  Pickering  too»  on  the 
west  Hide  of  the  Derwent,  the  oolite  is  soon  discontinued,  while  the 
inferior  beds  extend  towards  the  vale  of  York.  Even  on  the  inner 
ttlope  of  the  limestone  hills,  where  they  descend  into  the  vale,  the 
oolite  in  frequently  discontinued,  instead  of  coming  down  to  the  plain; 
at  we  nee  at  Wilton,  Ebberston,  and  other  places,  between  Thorntoa 
and  Snainton.  In  such  places,  the  gentle  southern  slope  of  the  h]lU» 
jcuit  before  it  arrives  at  the  plain,  is  su<lclenly  changed  to  a  steep 
declivity,  like  that  of  their  northern  fronts;  and  the  oolite  is  broken 
off  at  the  brow  of  the  declivity,  while  the  inferior  bed«  occupy  the  rest 
of  the  ilope.  Here,  however,  as  in  the  northern  fronts,  the  steep 
deteillt  b  vmoothed  witli  alluvium ;  so  that  the  strata  are  for  the  moat 
fiart  dHietaled,  though  the  edges  of  the  harder  beds  in  the  series 
occammally  crop  out. 

Jt  would  be  vain  to  attempt  a  minute  description  of  all  the  beds 
in  lhi«  diviNion  of  our  strata;  for  the  series  is  by  no  means  the  same 
in  every  part  where  it  occurs.  Beds  that  are  found  in  some  parts, 
belonijing  to  this  series,  are  wanting  in  others ;  and  beds  which  in 
iome  partB  are  separated   by  thin  layers  of  sand  or  marl,  are  seen  in 
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other  parts  running  into  one,  without  any  seam  or  parting.  All, 
therefore,  that  can  be  expected  here*  is  a  general  description  of  the 
stnita,  with  a  more  detailed  account  of  8orae  of  the  most  remark- 
able beds. 

The  line  of  demarcation  between  the  oolite  and  this  member  of 
the  strata,  is  by  no  means  so  well  defined  as  in  most  of  the  oilier 
divisions  ;  for  the  oolite  gradually  passes  into  the  limestone  and  cal- 
careous sandstone.  In  most  places,  it  passes  into  a  blue  and  grey 
limestone;  as  in  the  lower  part  of  the  North  Grimstoa  series,  above 
described;  where  even  in^No.  12,  and  some  of  the  beds  under  it,  a 
few  rare  but  large  ova  occur  here  and  there.  In  a  quarry  about  a 
mile  to  the  south  of  Mai  ton,  on  the  York  road,  we  find  under  the 
proper  oolite,  the  same  kind  of  blue  and  grey  limestone,  wilh  some 
ova  of  a  very  large  size ;  and  these,  when  broken  across,  present  the 
appearance  of  concentric  circles,  with  a  minute  hole  in  the  centre; 
which,  where  the  fracture  is  recent,  is  generally  filled  with  a  fine 
powder.  It  is  observable,  that  where  the  rock  is  blue,  the  ova  are 
usually  of  a  darker  blue ;  and  where  it  is  grey,  they  are  of  a  lighter 
colour  than  their  matrix,  being  of  a  dull  or  yellowish  white.  The 
blue  and  the  grey  rocks  sometimes  form  distinct  alternating  beds,  and 
sometimes  the  two  colours  are  found  clouded  or  mixed,  in  patches 
of  various  forms  and  sizes^  in  the  same  bed.  In  many  places,  the 
oolite  passes  into  a  hard  and  fine  grained  blue  limestone,  almost 
destitute  of  ova  and  of  shells,  and  without  a  vestige  of  sand,  the 
fragments  presenting  a  smooth  surface.  This  stone,  in  which  there 
area  few  grey  and  yellow  patches,  occurs  in  considerable  quantity  on 
the  north  side  of  the  vale  of  Pickering  ;  as  at  Pickering,  Sinnington, 
Kirkby  Moorside,  and  on  the  west  side  of  Kirkdale.  It  is  also  found 
in  several  spots  to  the  south  and  west  of  Castle  Howard ;  as  in  quar- 
ries to  the  north-west  of  Whitwell,  and  on  the  long  narrow  ridge 
where  Dalby  stands.     Some  specimens  of  this  rock,  especially  the 
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Pickering  blue  limestone,  are  suitable  for  the  purposes  of  iithograpliy, 
and  have  been  used  for  the  lithographic  Embellishments  of  the 
present  Work. 

At  Hildenley  quarries,  between  Malton  and  Castle  Howard,  the 
oolite  is  found  to  pass  into  a  fine  white  or  cream-coloured  limestonet 
w*ell  known  by  the  name  of  the  Hildenleif  limestotw.  The  upper  beds, 
at  the  south  end  of  the  principal  quarry^  consist  of  the  oolite,  abound- 
ing with  shells,  among  which  a  small  reddish  oyster  shell  is  most 
conspicuous.  In  tracing  the  beds  downward,  we  find  the  shells,  and 
the  ooUtic  structure  of  the  beds,  gradually  disappearing,  and  the 
rock  becoming  a  fine  compact  limestone,  much  used  for  architectural 
ornaments.  It  has  been  tried  for  lithography  ;  but  is  too  soft.  A  few 
beds,  however,  at  the  north-west  end  of  the  quarry,  are  hard  and  fine 
grained;  large  fragments  of  which,  when  struck,  give  a  ringing  sound. 

We  have  not  found  a  limestone  of  the  same  kind  with  that  of 
Hildenley  in  any  other  place ;  but  there  is  a  calcareous  sandstone 
renembling  it  in  Wass  bank.  There  is  also  a  good  calcareous  sand- 
stone, under  the  blue  limestone,  at  Pickering.  A  very  fine  calca- 
reous sandstone,  in  thick  massive  beds,  is  likewise  found  in  the 
lower  quarries  at  Hackness. 

*  The  strata  at  Filey  Bridge,  where  the  rocks,  marked  (e)  in  the 
Section,  form  the  series  under  the  oolite,  differ  from  what  we  have 
observed  any  where  else.  The  uppermost  beds,  several  feet  in  thick* 
ness,  consist  of  a  dusky  calcareous  sandstone;  and  beneath  these  is 
a  bed  of  blue  limestone,  clouded  with  grey,  which  has  no  vestige  of 
the  oolitic  structure.  The  oolite,  as  was  noticed  above,  is  here  entire- 
ly gone,  and  probably  some  of  the  beds  immediately  succeeding  it 
have  shared  the  same  fate.  We  may  remark,  however,  that  in  several 
places  where  no  destruction  of  this  kind  has  occurred,  as  in  Rowl- 
ston  scar,  and  Whitestone  cliff,  no  beds  are  found  analogous  to  the 
blue  and  grey  limestone  that  usually  succeeds  the  oolite. 
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The  next  remarkable  bed  in  this  series,  is  one  that  consists  of 
calcareous  sandstone  with  yellow  marL  This  bed,  which  is  often  seve- 
ral yards  in  thickness,  generally  occurs  a  little  below  the  oolite.  It 
may  be  seen  at  Nawton,  where  the  road  between  Helmsley  and  Kirk- 
dale  is  cut  through  it,  the  oolite  being  there  wanting.  It  forms  a 
conspicuous  feature  in  the  upper  part  of  Rowlston  scar.  We  find  it 
at  Dalby  ;  at  Terrington  ;  in  a  bank  on  the  side  of  the  road  between 
Terrington  and  Castle  Howard  ;  and  in  the  banks  of  the  Derwent 
near  Whitwell.  Many  other  localities  might  be  pointed  out;  but  it 
will  be  sufficient  to  add,  that  it  is  found  in  the  Filey  rocks,  under  the 
blue  and  grey  stone,  and  may  be  seen  in  most  of  the  northern  fronts 
of  the  oolite  hills,  as  in  Silpboue  moor,  in  the  slope  fronting  to  Har- 
wood  Dale.  In  some  of  these  places,  we  see  only  one  bed  ;  in  otliers, 
two  or  more  beds,  with  other  strata  interposed. 

This  species  of  rock  exhibits  a  curious  compound,  the  yellow 
marl,  which  is  often  sandy,  being  distributi^d  throughout  the  sandstone 
in  numerous  irregular  patches,  of  all  sizes  and  forms ;.  and  these  are 
usually  so  abundant,  that  when  the  marl  is  dislodged  from  the  cavities 
in  the  stone,  the  latter  presents  a  singular  cavernous  appearance,  like 
the  scoria  from  a  volcano,  or  the  slag  from  a  furnace,  though  on  a 
far  larger  scale.  At  Rowlston  scar,  in  particular,  where  the  winds 
and  rains  carry  off  the  marl  as  soon  as  it  is  exposed,  the  face  of  the 
bed  appears  as  if  e^tcavated  into  small  grottos,  caverns,  openings,  and 
sinuosities  of  all  descriptions;  while  the  solid  parts  of  the  rock  are 
left  projecting  in  an  equal  variety  of  forms,  sometimes  in  sharp  points 
or  knobs,  sometimes  in  crooked  ridges  or  lines,  resembling  the  roots 
or  stalks  of  some  shrubs.  The  rock  itself  varies  in  quality,  being  in 
some  parts  very  hard^  in  others  softer ;  in  some  so  calcareous  as  to 
deserve  to  be  called  limestone,  in  others  a  true  sandstone.  The 
variety  is  increased  in  some  places  by  a  mixture  of  ironstone ;  and 
the  oxide  of  iron  serves,  in  many  instances,  to  deepen  the  colour  of 
the  marL 
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In  several  parts  of  these  beds,  the  marl  seems  to  have  resulted 
from  the  decomposition  of  limestone  nodules;  for  such  nodules^  or 
nuclei^  are  often  found  imbedded  in  the  rock ;  instances  of  which 
occur  at  Rowlston  scar  In  other  places,  however,  as  at  Nawtoii, 
and  near  Whitwell,  it  is  far  too  abundant  to  be  attributed  to  such  a 
cause.  Indeed,  the  yellow  marl,  in  some  of  the  spots  alluded  lo, 
seems  almost  to  form  an  independent  bed,  the  proportion  of  sandstone 
intermixed  with  it  being  very  small.  Thin  beds  or  seams  of  this 
sandy  marl  do  actually  exist  in  an  independent  state,  between  some 
of  the  strata  in  Rowlston  scar ;  but  they  are  much  lower  than  the 
cavernous  bed  now  described. 

In  that  part  of  the  Filey  rocks  which  corresponds  with  this  bed, 
the  marl  is  found  in  smaller  quantity  ;  partly  in  thin  seams  or  sinuosi- 
ties, partly  disseminated  through  the  stone  in  small  crevices,  and 
giving  it  a  yellow  tinge  when  recently  broken.  The  rock  also,  as  at 
Rowlston  scar,  is  of  very  different  degrees  of  hardness ;  and  hence, 
what  has  been  effected  by  the  winds  and  rains  at  the  one  place,  has 
been  accomplished  by  the  waves  at  the  other ;  for  the  strata  running 
into  the  sea,  and  formiog  Filey  Bridge,  present  a  surface  so  rugged 
that  it  is  ilifficult  to  walk  on  it;  the  soft  and  marly  parts  being  washed 
away,  while  the  harder  parts,  forming  a  kind  of  sepia  between  them, 
constitute  a  labyrinth  of  sharp  knobs  and  ridges,  in  countless  num- 
bers and  endless  diversity.  The  hardness  of  this  rock  is  increased  by 
its  numerous  petrifactions,  the  stone  being  usually  indurated  wher- 
ever they  are  imbedded,  Tliis  circumstance,  however,  is  not  peculiar 
to  the  petrifactions  of  Filey  Bridge;  for  the  same  effect  is  often  pro- 
duced by  those  of  the  chalk,  the  shale,  and  other  rocks;  especially 
when  they  contain  a  portion  of  iron,  either  in  the  form  of  oxide  or 
of  pyrites.  Some  have  attributed  the  holes  and  sinuosities  in  the 
Filey  rocks  to  the  labours  of  the  mytilus  Uihophagus,  or  of  other  shell- 
fish that  burrow  in  stone;  but  we  observed  nothing  to  countenance 
tliat  idea. 
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While  we  arjs  speaking  of  the  Filey  Bridge  rocks,  it  may  be  pro* 
per  to  notice,  that  their  dipping  rapidly  towards  the  south,  while 
they  also  descend  into  the  sea  towards  the  east^  may  be  regarded  as 
corroborating  the  idea,  that  a  great  dislocation  of  the  strata  has  oc- 
curred at  Filey  bay,  occasioning  the  disappearance  of  the  oolite,  and 
perhaps  of  some  other  beds.  The  greatness  of  the  dislocation  may 
be  inferred,  from  the  distance  between  the  Filey  rocks  and  tbe  Speeton 
shale,  viewed  in  connection  with  the  rapidity  of  the  dip;  the  interme- 
diate space,  now  occupied  with  alluvium,  being  not  only  sufficient  to 
contain  the  thickest  part  of  the  oolite  itself,  but  more  than  sufficient 
to  comprise  tbe  whole  thickness  of  the  oolite  hills,  at  their  greatest 
elevation. 

Respecting  tbe  other  beds  in  this  series,  it  is  unnecessary  to  say 
much.  They  vary  exceedingly  in  number  and  quality.  To  the  south 
and  west  of  Malton,  they  appear  to  be  extremely  few  and  thin,  nay 
in  some  places  they  may  be  said  to  be  wanting  altogether;  the  shale 
that  succeeds  them  being  only  a  very  little  below  tbe  oolite.  Thus 
we  find  the  shale  close  to  the  blue  and  grey  limestone,  at  the  quarry 
near  Malton  already  mentioned.  In  the  bank  near  Wbitwell,  on  the 
road  that  descends  to  Kirkhara  Bridge,  the  oolite  is  at  the  top  of  the 
declivity,  the  sandstone  with  yellow  marl  a  little  way  down,  and  the 
shale  presently  succeeding.  In  like  manner,  in  proceeding  from  Cas- 
tle Howard  park  to  Terriugton,  we  find  the  oolite  succeeded  by  the 
blue  limestone,  and  that  by  the  sandstone  and  yellow  marl;  a  little 
below,  in  the  valley  on  the  east  side  of  Terrington,  we  find  the  shale; 
and  in  ascending  to  Terriugton,  we  again  discover  tbe  sandstone  and 
marl,  lying  immediately  over  the  sliale;  or  if  any  beds  are  interposed, 
they  mubt  be  extremely  thin.  At  Filey,  on  the  contrary,  the  thick- 
ness of  the  series  is  considerable,  and  the  beds  are  numerous ;  yet 
their  number  is  much  greater  at  Wass  bank  and  Rowlston  scar;  at 
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which  places,  as  well  as  at  Whitestone  cliff,  the  thickness  of  the  se- 
ries, without  the  oolite,  may  be  estimated  at  about  200  feet. 

la  these  strata,  it  is  common  to  find  sandstone  and  limestone 
alteraatiiig :  yet,  generally  speaking,  the  calcareous  matter  diminishes, 
and  the  sandy  matter  increases,  towards  the  lower  part  of  the  series, 
In  Rowlston  scar,  one  of  the  lowest  accessible  beds  is  a  sandstone, 
mixed  with  yellow  marl^  simitar  to  that  at  the  top  of  the  precipice^  and 
containiog  a  number  of  petrified  shells.  Below  it  is  a  thin  bed  of- 
sandy  marl,  with  shells  imbedded  in  it,  not  in  a  petrified  state,  but 
merely  preserved.  Among  the  more  calcareous  beds,  is  a  hard  lime- 
stone, of  a  dull  brown  colour,  or  brownish  yellow;  which,  when 
recently  broken,  presents  a  granular  texture,  and  a  glimmering  lustre; 
numerous  small  crystals,  chiefly  oblong,  appearing  in  the  fracture. 
In  Wass  bank  are  some  calcareous  beds  more  highly  crystalline,  and 
very  hard*  One  of  these  beds  is  of  an  ash  grey  colour,  and  there  are 
two  others  of  a  lighter  hue.  They  are  very  compact ;  and  the  thin 
edges  of  their  fragments  are  translucent. 

Though  Whitestone  cliff,  Rowlston  scar,  and  Wass  bank,  are 
at  a  short  distance  from  one  another,  particularly  the  two  former, 
each  of  them  presents  a  different  view  of  the  series.  The  beds  at 
Wass  bank,  are,  generally  speaking,  harder,  and  lighter  coloured, 
than  those  at  Rowlston  scar;  containing  little  or  nothing  of  the  yel- 
low marl,  which  abounds  in  the  latter  place.  At  Whitestone  cliff, 
the  beds  are  also  hard,  and  contain  little  of  the  marl;  and  here  the 
iipper  part  of  the  clifl^  instead  of  being  composed  of  a  succession  of 
beds,  as  at  the  other  two  places,  forms  one  immense  bed,  which 
in  some  places  is  about  eighty  feet  in  thickness,  if  not  more.  Thi» 
massive  bed,  like  the  chalk,  has  a  tendency  to  split  vertically;  and 
large  columnar  fragments  are  successively  detached  from  its  perpen- 
dicular face.  Many  of  these  fragments  have  fallen  down  into  Gor- 
raire,  a  small  lake  at  the  foot  of  the  cliff;  while  many  others  are  lying 
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IQ  ruins  on  the  glopii  that  forms  its  bank.  In  some  places>  the  heap 
of  detached  materials  covers  a  great  part  of  the  front  of  the  cUff ;  and 
here  some  columnar  masses  of  vast  size  may  be  seen.  One  block, 
which  the  authors  observed,  might  be  about  80  or  90  feet  long,  40  or 
50  broad,  and  12  thick.  At  the  top  of  the  precipice  stands  a  huge 
wall  of  the  same  rock,  already  parted  from  the  rest  of  the  bed  by  a 
deep  longitudinal  chasm,  and  threatening  ere  long  to  fall  headlong 
into  the  valley,  over  which  it  now  frowns. 

After  stating  these  facts,  it  is  scarcely  necessary  to  add,  that 
this  bed  is  remarkably  hard  and  compact.  It  is  siliceous,  as  well  as 
calcareous;  yet  it  is  mo»t  proper  to  call  it  a  limestone.  Its  general 
colour  is  ash  grey ;  its  structure  partly  oolitic,  partly  granular  or 
coarsely  crystalline,  with  a  mixture  of  dull  earthy  matter.  Its  im- 
perfectly oolitic  structure,  which  it  may  derive  from  its  immediately 
following  the  oolite,  may  entitle  it  to  rank  with  the  blue  and  grey 
limestone,  some  varieties  of  which  it  resembles  in  colour;  but  in 
other  respects,  especially  in  its  crystalline  structure,  it  differs  con- 
siderably from  all  the  varieties  of  that  rock  elsewhere  observed. 

Many  of  the  beds  in  this  series,  imitead  of  resembling  this  solid 
stratum,  are  schistose.  This  has  been  noticed  in  speaking  of  the 
channel  of  the  stream  near  Kirkdale  church.  These  schistose  strata 
appear  most  numerous  in  some  of  the  northern  fronts  of  the  oolite 
hills ;  as  in  the  hill  at  Newton,  and  in  Saltergate  Brow ;  where  the 
series  differs  greatly  from  that  observed  in  the  west  fronts  of  the 
Hambleton  hills.  The  northern  fronts  of  the  oolite  hills  are,  bow- 
ever,  so  smoothed  by  alluvium,  that  they  present  few  places  where 
the  beds  can  be  properly  examined. 

The  strata  dow  described  are  succeeded  by  what  we  may  term 
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This  member  of  our  strata  (marked y  in  the  Section)  may  be  seen 
a  little  to  the  north  of  Filey  Bridge,  rising  from  under  the  series  last 
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desciibed.  It  gradually  ascends,  as  we  proceed  northward,  till,  in 
the  €Stb  apposite  Gristhorp,  it  attains  a  great  height;  the  sandstone 
ihat  caps  it  becoming  thinner  and  thinner,  till  it  wears  out  altogether, 
leaving  the  shale  to  occupy  the  whole  front  of  the  cliffs,  for  a  consid- 
enble  space*  It  continues  to  maintain  its  ascendency  as  far  as 
Cay  ton  mill,  where  it  begins  to  be  covered  up  by  broken  strata  that 
will  be  afterwards  mentioned.  In  some  places,  nearly  opposite 
Gristhorp,  the  fragments  or  masses,  which  have  fallen  from  the  cliffs, 
have  formed  an  outwork,  to  protect  them  from  the  violence  of  the 
waves. 

This  shale  may  be  seen  in  various  places  round  the  vale  of 
Pickering.  It  is  found  at  Wilton,  at  the  foot  of  the  slope  occupied 
by  the  calcareous  series  of  beds.  At  Ebberston  it  has  been  bored  into 
to  a  great  depth,  in  a  fruitless  search  for  coal.  We  find  it  at  Button- 
in-the-Hole ;  and  it  is  also  seen  on  the  side  of  the  road  near  Keld- 
holm.  At  Malton  it  is  found  in  the  channel  of  the  Derwent ;  at  least 
on  its  western  bank,  where  the  Malton  spaw  rises  from  it.  We  have 
already  noticed,  that  it  is  seen  at  the  quarry  on  the  south  side  of 
Malton,  and  in  the  bank  opposite  Kirkham  priory.  At  the  latter 
place,  it  rises  to  a  great  height,  the  strata  on  the  right  bank  of 
the  river  being  higher  than  on  the  left  bank.  The  shale,  however,  is 
also  found  on  the  east  bank,  and  it  has  been  bored  into  at  Firby,  to 
the  depth  of  70  yards,  in  another  fruitless  attempt  to  find  coal. 

We  have  already  remarked,  that  this  shale  occurs  in  the  valley 
on  the  east  side  of  Terrington;  and  to  this  we  may  add  the  valley  on 
the  east  side  of  Dalby.  At  Wass  bank,  the  blue  shale  is  the  lowest 
visible  bed,  and  is  found  to  rise  about  100  feet,  above  the  plain  where 
By  land  abbey  is  situated.  At  Whitestone  cliff  also,  the  shale  occu- 
pies the  lower  part  of  the  precipice,  and  a  large  portion  of  the  slope 
on  the  north  side  of  Gormire.  It  might  also  be  expected  at  the  foot 
of  Rowlston  scar;  but  there  it  is  covered  by  the  alluvium  which  lies 
ween  that  precipitous  cliff  and  Hood  hill ;  a  small  detached  hill, 
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resembling  a  hay-stack,  serving,  with  some  other  smaller  elevations, 
to  connect  the  Hamfaleton  hills  with  the  plain  of  Thirsk. 

In  the  smooth  northern  fronts  of  the  oolite  hills,  on  the  north  side 
of  the  vale  of  Pickering,  tbe  shale  does  not  make  its  appearance;  for 
in  these  fronts,  the  hard  beds  only  protrude  through  the  alluvium.  It 
is,  however,  more  than  probable,  that  were  the  strata  there  exposed, 
we  should  find,  instead  of  a  ttititc  bed  of  shale,  a  number  of  thin 
beds,  parted  by  seams  or  beds  of  schistose  sandstone.  Indeed  it  is 
probable,  that  a  great  part  of  what  we  find  in  the  form  of  shale,  on 
the  south  side  of  these  hills,  passes  into  schistose  sandstone,  before 
arriving  at  the  northern  fronts ;  for  that  kind  of  sandstone  is  found 
there  in  abundance,  alternating  with  numerous  beds  of  shale.  Of  this 
we  sec  an  instance,  in  descending  from  Newton  into  Newton  Dale  ; 
^here  such  alternate  beds  of  shale  and  sandstone  appear  to  occupy 
the  place  of  the  second  shale.  Similar  indications  of  the  same  trans- 
ition may  be  seen  in  several  other  spots.  The  shale  is  generally 
divided  hy  thin  seams  of  sandstone;  and  this  transition  takes  place, 
by  the  enlargement  of  these  seams  into  thick  beds,  and  the  consequent 
contraction  of  the  shale  beds,  which  in  their  turn  become  thin  seams 
between  the  beds  of  sandstone,  nay,  are  sometimes  thrust  out  alto- 
gether, leaving  the  sandstone  to  fill  up  their  place* 

This  change,  which  is  very  common  in  the  lower  beds  of  shale, 
may  be  traced  on  the  coast  in  this  second  shale.  At  a  point  a  little 
to  the  east  of  Cayton  mill,  the  seams  of  sandstone,  interstratified  with 
the  shale,  are  enlarged;  particularly  two  seams  or  beds,  which  at 
some  distance  beyond  that  point  are  separated  by  a  thick  bed  of  shale, 
but  at  the  point  come  together,  the  upper  bed  descending  to  meet 
the  lower,  while  the  shale  is  compressed  to  a  thin  edge  between  them. 
On  the  west  side  of  the  point,  the  two  54andslone  beds  again  separate, 
and  the  shale  between  thera  resumes  its  former  dimensions  ;  but  its 
progress,  with  that  of  the  other  shale  beds  above  and  below,  is  sud- 
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dealy  checked  at  Cayton  mill;  an  interruption  occasioned,  not  only 
by  the  wearing  out  of  the  upper  part  of  the  strata,  at  the  cleft  or 
ravine  that  leads  down  to  the  mill;  but  especially  by  a  slip  in  the 
strata»  at  least  in  the  higher  strata^  which  with  the  alluvial  beds  have 
come  down  on  the  north-west  side  of  the  mill,  and  removed  or  cov- 
ered up  the  shale  from  thence  to  Scarborough, 

The  slip  in  Cayton  rlifis  is  of  r  rlas«  not  nnrnmmon  along  the 
coast.  The  lower  strata  have  not  sunk  witli  ilie  upper,  but  the  latter 
have  come  down  in  a  mass  over  the  former;  and  wliile  most  of  the 
shale  has  been  pressed  out  from  under  the  mass,  and  washed  away 
by  the  sea,  the  sandstone  beds,  corresponding  with  those  which  cap  the 
shale  opposite  Gristhorp,  have  come  down  to  the  beach^  occupying 
the  place  of  the  shale  that  is  gone,  and  covering  what  has  been  left. 
Portions  of  the  shale  are  still  visible  here  and  there,  through  openings 
in  the  santUtone  beds;  the  latter,  as  might  be  expected,  being  much 
broken  and  dislocated.  On  examining  the  ground  above  Cayton  mill^ 
and  from  thence  in  the  direction  of  Scarborough,  we  see  where  the 
longitudinal  fissure  has  taken  place.  The  surface  of  the  part  that  has 
slipped  down  forms  an  extensive  platform,  containing  many  acres  of 
pasture  ground,  while  the  front  of  the  solid  strata  from  whence  it  has 
descended,  appears  as  a  lofty  cliff  beyond  it<  Here  the  beds,  from 
which  the  sandstone  in  the  sea  cliffs  below  has  been  separated,  may 
be  seen  in  their  proper  place.  They  correspond,  as  was  intimatedi 
with  the  lower  beds  of  the  Filey  Bridge  series;  which,  though  they 
appear  to  run  out  in  the  top  of  ihe  cliff  to  the  east  of  Cayton,  are 
no  doubt  continuous  in  the  interior,  llie  sandstone  is  chiefly  sili- 
ceous, and  contains,  in  many  places,  imbedded  fragments  of  charcoal. 
In  this  respect,  it  corresponds  with  several  of  the  lower  beds  of  sand- 
stone in  this  district;  with  some  of  which  it  also  agrees,  in  the  irregu- 
lar appearance  assumed  by  many  parts  of  the  beds,  which  instead  of 
being  parted  by  horizontal  seams,  are  traversed  by  diagonal  or  irregu- 
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lar  lines,  dividing  the  stone  into  wedge-shaped  blocks,  and  amor- 
phous masses  of  various  forms. 

It  will  be  proper  to  observe,  that  the  surface  of  the  g^round  that 
has  sunk,  is  in  some  places  lower  behind  than  in  front ;  and,  as  these 
low  places  are  receptacles  for  water,  we  find  there  some  pools  and 
marshes;  a  phenomenon  very  common  wherever  any  recent  slip  has 
taken  place.  About  25  years  ago  a  large  portion  of  a  hill  near  Kirkby 
Knowle,  in  the  skirts  of  the  Hambleton  hills,  slipped  down  into 
the  valley:  and,  the  surface  of  the  detached  part  being  lower  behind 
than  in  the  front,  a  pool  of  water  has  been  formed  in  the  hollow. 

In  tracing  the  strata  between  Cayton  and  Scarborough,  we  soon 
meet  with  another  derangement,  probably  of  a  much  more  ancient 
date  than  the  Cayton  slip ;  for,  between  the  While  Nab  and  the  Spaw, 
the  stratified  rocks  disappear  altogether,  their  place  being  occupied 
by  tlie  alluvial  cliffs  formerly  mentioned,  in  speaking  of  the  celebrated 
Scarhoroiigli  springs.  The  alluvial  beds  continue  till  we  arrive  at  the 
lofty  promontory  where  Scarborough  castle  rears  its  venerable  head- 
There,  on  the  east  and  north  sides  of  the  hill,  we  find  a  thick  bed  of 
shale,  which  appears  to  correspond  with  th<!  Gristhorp  shale,  while 
the  beds  above  it  correspond  with  the  Filey  rocks,  or  rather  with  the 
series  of  beds  at  Rowlston  scar. 

As  the  strata  at  Scarborough  castle  present  an  epitome  of  the 
contents  of  the  oolite  hills,  it  may  be  pro|>er  to  notice  them  more 
particularly.  The  following  sketch  of  these  strata,  as  observed  on 
the  north  and  north-east,  will  be  found  tolerably  correct. 

1.  Some  beds  of  whitish  or  light  grey  limestone,  generally  thin. 
Among  these  is  a  portion  of  the  oolite,  of  a  fine  grain,  the  ova  being 
minute.     These  beds  may  occupy  20  or  30  feet* 

2,  A  thick  bed  of  argillo*calcareous  sandstone,  with  large  nodr 
ules  of  limestone,  and  cavities  filled  with  yellow  marl.  This  bed, 
which  may  be  from  6  to  10  feet  in  thickness,  corresponds  with  the 
marly  sandstone  of  Rowlston  scar,  Nawton^  &c,     Like  that^  it  is 
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boHowed  into  cavities,  aod  »inuosities,  resembling  grotto  work ;  as 
may  be  seen  in  ibe  upper  part  of  the  castle  rocks,  fronting  the  Rea 
eastward.  The  bard  nodules  are  generally  oval,  with  their  longest 
diameter  parallel  to  the  plane  of  the  strata  in  which  they  are  imbedded. 

S.  Beds  of  grey  limestone,  or  calcareous  sandstone;  some  of  them 
of  a  textare  approaching  to  crystalline.  In  the  fissures  of  these  beds, 
and  of  No.  %  are  many  beautiful  crystals  of  calc  spar.  Tliese  beds 
occupy  from  15  to  20  feet. 

4-  A  compact  bed  of  blueish  limestone,  6  feet  thick,  or  upwards. 
This  bed  may  correspond  with  the  blue  and  grey  limestone  of  this 
series;  though,  as  in  the  instance  noticed  in  describing  the  Filey 
Bridf  e  rocks,  it  does  not  immediately  follow  the  oolite. 

5.  Several  beds  of  calcareous  sandstone,  or  sandy  limestone; 
from  12  to  15  feet. 

6.  Sbale»  alternating  with  schistose  sandstone;  from  20  to  30  feet. 

7.  Shale;  about  60  feet. 

Below  the  shale  is  the  hard  bed  which  is  the  next  member  of  the 
tieries,  occupying  the  foot  of  the  cliff,  and  forming  a  strong  barrier, 
to  defend  the  whole  from  the  fury  of  the  ocean. 

The  beds  No.  0,  as  well  a«  No.  7^  may  be  considered  as  belong- 
ing to  the  second  shale;  in  which,  as  has  been  observed,  there  are 
frequently  beds  of  schistose  sandstone.  Indeed,  the  Upper  part  of 
the  shale  is  found,  in  some  instances,  to  alternate  with  the  lower  beds 
of  the  series  above  it;  as  we  see  in  the  bank  opposite  Kirkham  priory, 
where  a  bed  of  the  shale  occurs  even  above  the  marly  sandstone. 

It  will  be  seen,  in  the  preceding  sketch  o(  the  strata  at  Scar^ 
borough  castle,  that  there  is  no  bed  there  over  the  shale,  correspond- 
ing exactly  with  the  siliceous  sandstone  on  the  shore  near  Cayton; 
but  it  is  well  known,  that  the  sandstone  beds  vary  exceedingly. 
Besides,  in  proceeding  from  Scarborough  castle  to  the  north-west, 
we  soon  meet  with  siliceous  sandstone  over  the  shale,  similar  to  the 
^andstotie  of  the  White  Nab. 
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it  is  scarcely  necessary  to  add,  that  the  thickness  of  the  beds, 
stated  above,  is  not  given  from  actual  admeasurement;  but  is  merely 
intended  to  furnish  some  idea  of  the  relative  proportions  of  the  beds. 
The  whole  height  of  the  rock  is  said  to  be  about  300  feet. 

While  speaking  of  this  lofty  promontory,  it  may  be  proper  to 
remark,  that  it  has  been  supposed  to  be  vastly  diminished  since  the 
close  of  the  twelfth  century ;  as  its  superficial  extent  is  estimated  by 
William  of  Newburgh  at  sixty  acres;  whereas  it  is  now  less  than 
twenty  acres.  But  if  we  consider,  that  Leland,  who  wrote  little 
more  than  300  years  after  William  of  Newbiirgh,  and  about  300  years 
before  the  present  time,  states  the  extent  to  be  sixteen  acres;  we  can- 
not doubt,  that  there  is  a  mistake  in  the  text  of  William  of  Newburgh> 
the  word  sexaginta  {sixty)  having  been  substituted  for  sexdecim  (siX' 
teen);  and  consequently,  that  the  area  occupied  by  the  castle  is 
nearly  the  same  now,  as  it  was  six  centuries  ago,  the  ancient  acres 
being  larger  than  the  modern.*  In  further  confirmation  of  this,  we 
need  only  refer  to  a  document  drawn  up  in  the  14th  of  Edward  III, 
by  which  it  appears,  that  at  that  era,  not  more  than  J 50  years  after 
the  time  of  William  of  Newburgh,  the  pasture  ground  in  the  area  of 
the  castle  was  reckoned  on]y ^fleen  acres.f  Indeed,  that  historian  s 
o%vn  description  of  the  place  corresponds  so  exactly  with  present 
appearances,  as  to  preclude  the  idea,  that  these  rocks  have  under- 
gone any  material  change  during  the  last  six  centuries.  —  These  ob- 
servations may  serve  to  correct  the  erroneous  notions  often  advanced, 
concerning  the  rapidity  with  which  our  rocky  shores  are  dilapidated. 

In  proceeding  along  the  shore,  north-west  from  Scarborough,  we 
find  the  continuation  of  the  second  shale;  but  the  beds  are  generally 
much  thinner  than  in  the  east  front  of  the  castle  rocks,  and  the  cal- 
careous series  above  the  shale  is  discontinued;  a  bed  or  two  of  sand- 


*  See  History  of  Whitby  wid  the  Vicinity,  11.  p.  738.  Note* 
t  Sec  the  document  in  Hiadcrwcirs  History  of  Scarborough  (Svo,)  p.  53, 54. 
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stone,  chiefly  siliceous,  being  all  that  we  find  over  the  shale,  except 
the  allunat  covering.  The  latter,  indeed,  in  some  places,  comes  down 
to  the  very  beach ;  the  sandstone,  and  even  the  shale,  being  inter- 
rupted, or  covered.  The  beds  of  shale  are  usually  of  no  great  thick- 
Bess,  and  are  interstratified  with  beds  or  seams  of  schistose  sandstone: 
but  in  a  few  places,  particularly  in  a  small  bay,  or  wyke,  opposite 
Burniston,  it  resumes  something  of  its  former  importance,  occupying 
the  face  of  a  considerable  cVitL 

It  is  rather  singular,  thai  at  Cayton,  at  Scarborough,  at  Borniston 
wyke,  and  to  within  a  little  of  Cloughton  wyke,  the  shale  beds  are 
nearly  on  the  same  level ;  for,  instead  of  going  out  at  the  top,  or 
sinking  entirely  below  the  sea,  they  merely  rise  and  fall,  in  an  undu- 
lating line*  These  undulations  are  very  numerous  between  Scar- 
borough and  Cloughton  wyke.  The  shale  descends  below  the  beach 
at  Peaseholm  beck,  and  rises  again  beyond  it;  disappears  another 
time  at  Scalby  mill,  but  resumes  its  place  on  the  further  side;  and  in 
like  manner  rises  and  falls  repeatedly,  in  its  progress  northward;  the 
other  strata,  in  these  places,  being  subject  to  the  same  undulations. 

The  transition  of  this  shale  into  sandstone,  as  it  advances  to- 
wards the  north,  has  ahead y  been  noticed.  We  have  a  full  display 
of  it  before  we  arrive  at  Cloughton  wyke:  for,  a  little  to  the  north  of 
Burniston  wyke,  one  of  the  sandstone  beds  in  the  shale  is  enlarged 
to  the  thickness  of  15  or  20  feet,  while  the  shale  is  proportionally 
diminished;  and  though  the  shale,  a  little  after,  regains  a  portion  of 
its  extent,  it  presently  loses  ground,  and  dwindles  into  an  insignificant 
seam,  scarcely  discernible,  while  the  sandstone  swells  into  immense 
beds,  forming  a  lofty  precipitous  cliff  as  far  as  to  Cloughton  wyke. 
Here  the  shale  again  shews  itself,  below  the  sandstone,  though  the 
latter  greatly  predominates;  but  both  run  out  at  the  back  part  of  the 
wyke,  the  upper  strata  being  there  interrupted. 

It  is  unnecessary  to  trace  the  further  progress  of  this  second 
shale;  for  though  something  corresponding  with   it  may  be  found 
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among  the  strata  iq  Slainton  Dale  cliflfs,  it  is  so  mucli  of  a  piece  with 
the  other  numerous  shate  beds,  alternating  with  sandstone  in  a  lower 
part  of  the  strata,  that  it  can  scarcely  be  identified ;  except  whctre  we 
distinctly  observe  the  beds  that  immediately  succeed  it. 

The  second  shale,  like  the  oolite  and  the  upper  shale,  may  be 
presumed  to  pass  round  the  Wolds,  and  proceed  towards  the  Ilumber 
and  Lincolnshire;  for  it  is  found  under  the  oolite  at  South  Cave,  and 
has  been  noticed  in  other  spots  near  the  Wolds,  at  some  of  which  it 
has  been  erroneously  supposed  to  be  the  continuation  of  the  Whilby 
alum  shale.  It  is  considered  by  some  geologists  as  corresponding 
with  the  Oxford  clay. 

This  shale,  which  occupies  so  large  a  space  in  our  strata,  is  far 
from  being  uniform  in  its  qualities-  In  many  places,  it  differs  little 
from  the  upper  shale;  containing  a  large  proportion  of  clay,  with  a 
mixture  of  calcareous  matter.  In  others,  it  is  sandy  and  micaceous; 
and  indeed  there  are  few  places  where  we  do  not  find  in  it  small 
shining  specks  of  mica.  Its  general  colour  is  a  blueish  grey;  some- 
times very  light,  sometimes  so  dark  as  to  appear  almost  black,  but 
commonly  of  an  intermediate  hue.  In  some  places  too,  it  is  of  a  dull 
ash  grey  or  dusky  colour,  especially  where  it  partakes  very  largely 
of  clay,  as  in  some  of  the  lower  parts  of  the  Gristhorp  cliffs.  In  a 
part  of  the  slope  below  Whitestone  cliff,  a  little  above  a  free-stone 
quarry,  we  find  some  greenish  shale,  which  seems  to  be  the  lower 
part  of  the  same  shale  that  appears  in  the  front  of  the  cliff.  The 
shale  is  generally  most  sandy,  where  it  is  about  to  pass  into  sand- 
stone, and  where  it  contains  most  sandstone  beds;  and  yet  at  the 
point  east  from  Caylon  mill,  where,  as  was  stated,  the  sandstone 
thickens,  and  the  shale  is  compressed,  the  compressed  bed  is  so 
highly  argillaceous,  that  we  find  on  its  surface  an  efflorescence  of 
sulphate  of  alumine,  or  native  alum,  as  well  as  some  sulphate  of  iron. 
The  same  phenomenon  may  be  seen  in  a  few  other  spots,  particularly 
near  the  White  Nab,  where  a  portion  of  the  shale  is  uncovered. 
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The  sulpllur  in  these  native  preparations  is  derived  from  the  de- 
composition of  pyrites,  which  is  found  in  several  parts  of  this  shale? 
sometimes  in  clusters  of  elegant  crystals,  like  those  in  the  lower 
chalk.  Oxide  of  iron  is  also  very  common  in  many  parts  of  the 
shale,  appearing  in  ferruginous  veins  and  patches;  as  may  be  seen  in 
Whitestone  cliff,  and  at  Scarborough  castle.  Calcareous  minerals 
particularly  selenite  and  gypsum,  are  also  not  uncommon  in  these  beds. 
Numerous  crystals  of  selenite  occur  in  the  Gristhorp  cliffs,  especially 
where  the  schist  is  most  argillaceous.  Thin  veins  of  gypsum  traverse 
the  shale  in  various  places;  of  which  instances  are  seen  at  Scarborough 
castle,  Strontian  likewise  occurs,  but  in  small  quantity  ;  and  the  same 
mineral  has  been  found  in  the  oolite  near  Scarborough. 

Organic  remains  are  not  so  abundant  iu  these  strata  as  in  the 
upper  shale:  yet  in  some  places,  particularly  in  the  dark  coloured 
clay  at  Gristhorp,  they  are  numerous.  They  consist  principally  of 
shells,  with  some  fragments  of  wood.  The  sandstone  also  contains 
pieces  of  wood,  and  fragments  of  charcoal ;  as  may  be  seen  in  the 
Cayton  cliffs. 

As  this  sandstone  partakes  of  the  schistose  quality  of  the  beds 
which  it  attends,  so  it  is  also  somewhat  assimilated  to  them  in  colour; 
yet  where  it  begins  to  predominate  over  the  shale,  it  lays  aside  both ; 
growing  solid  and  massive  in  its  structure,  and  whitish  or  yellowish 
white  in  its  colour.  This  is  especially  the  case  in  the  precipitous  cliffs 
to  the  south-east  of  Cloughton  wyke. 

The  second  shale  being  one  of  the  lowest  beds  of  the  oolite  hills, 
it  may  be  proper  to  make  a  remark  or  two  more,  relating  to  these 
hills,  before  we  proceed  to  the  next  member  of  the  strata. 

At  the  out'Skirts  of  this  range,  we  often  meet  with  small  insu- 
lated hills,  detached  from  the  main  body.  Hood  hill  and  other 
appendages  to  the  Hambleton  hills  have  already  been  noticed.  Some 
hills  of  the  same  form,  but  of  a  larger  size,  may  be  seen  at  Hawnby, 
towards  the  lower  end  of  Bilsdale*     Similar  insulated  elevations  are 
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found  between  Silphoue  moor  aad  Saltergate,  the  most  remarkable 
of  which  are  Langdale  Eud  aad  Blakey  Topping.  Thcie  hills  are 
not  round,  but  oblong,  like  hay-stacks.  They  have  flat  suramit», 
and  smooth  sloping  sides,  corresponding  with  the  fronts  of  that  range 
from  wliich  they  are  detached. 

Having  mentioned  Blakey  Topping,  it  may  be  proper  to  notice 
here  some  singular  rocks,  that  run  along  the  margin  of  a  deep  ravine, 
about  two  miles  south  from  that  hilL  These  rocks,  some  of  which 
are  here  represented,  are  denominated 

THS  BRIDE  STOIfSS 


These  rocks  belong  to  the  series  above  the  second  shale,  and  are 
somewhat  analogous  to  the  marly  sandstone  at  the  top  of  Row  Is  ton 
scar,  though  they  are  much  more  siliceous.  They  appear  in  strata  of 
great  thickness,  of  a  yellowish  white  or  grey  colour;  and  being  of 
very  unequal  hardness,  the  soft  parts,  which  are  nearly  in  the  state 
of  loose  sand,  and  are  chiefly  in  the  lower  part  of  the  beds,  have  been 
carried  off  by  the  action  of  the  rains  and  the  atmosphere,  forming  large 
caverns  and  recesses,  while  the  harder  parts  remain  as  roofs  and 
pillars.     The  Bride  Stones  are  the  highest  rocks  in  the  spot  which 
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tliey  occupy,  which  however  is  lower  than  the  adjacent  Saltergatc* 
moor.  They  are  rendered  coaspicuous  by  their  frequeotly  protruding 
above  the  alluvium ;  and  some  portions  of  them  are  found  insulated, 
in  various  fantastic  forms.  The  most  singular  of  the  whole  group  is 
that  represented  in  the  centre  of  the  annexed  sketch,  in  the  form  of 
a  mushroom,  with  a  slender  stalk .  It  is  about  30  feet  high,  and  20 
broad  near  the  top,  in  one  direction ;  while  the  stalk,  or  pillar,  that 
supports  it,  is  only  three  feet  across  in  one  direction,  and  about  seven 
in  the  other. 

We  have  had  occasion  to  notice,  that  the  second  shale,  in  a  few 
places,  alternates  wilh  the  lower  beds  of  the  series  above  it;  and  we 
have  also  to  remark,  that,  in  some  instances,  it  interferes  in  a  similar 
way  with  the  beds  that  succeed  it. — These  beds  consist  of 

IRO^MSTOIffB  AND  SANDSTONE. 

Under  ih\H  head  are  comprehended  some  strata,  which,  like 
tlioie  aaccceding  the  oolite,  cannot  be  very  easily  defined ;  they  differ 
•o  greatly  in  different  places.  At  the  foot  of  Gristhorp  cliffs,  where 
tbtjr  firist  make  their  appearance,  they  form  a  large  series,  to  which 
Ibcre  m  nothing  exactly  corresponding,  in  any  other  place  where  their 
progret*  ba«  been  investigated.  The  whole  beds  occurring  there, 
including  the  ihale  and  sandstone  in  the  cliffs,  belonging  to  the  fore- 
going nnwnber  of  the  strata,  as  observed  at  low  water  in  a  small  bay 
or  indentation  of  the  shore,  are  as  follows : 

I,  A  lofty  bed  of  shale,  rising  towards  the  top  of  the  cliff,  and 
(bere  meeting  the  alluvium, 

%  A  bed  of  grey  sandstone,  nearly  of  the  colour  of  the  shale, 

3,  A  thick  b(!d  of  shale,  occupying  the  lower  part  of  the  cliff. 

4.  Whitish  sandstone,  of  considerable  thickness,  appearing  at 
the  very  foot  of  the  cliff. 
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N.  B,  The  beds,  No.  2  and  4,  are  those  which  meet  each  other 
at  the  point  on  the  east  side  of  Cayton  mill,  as  mentioned  in  p.  85, 
and  No.  3  is  the  shale  bed  that  is  compressed  between  them. 

These  four  beds  belong  to  the  second  shale,  which  may  also 
appropriate  to  itself  apart  of  the  follovving,  especially  as  portions  of 
the  shale  are  found  among  them. 

5.  Shale,  sandstone,  and  ironstone,  forming  the  foundation  of 
the  highest  part  of  the  beaeh,  and  so  much  concealed  by  sand  and 
gravel,  as  not  to  admit  of  a  more  particular  description, 

6.  Soft  white  sandstone. 

7.  Light  blue  shale,  with  some  ironstone  in  nodules. 

8.  Soft  whitish  sandstone^  like  No.  6, 

9.  Compact  grey  sandstone. 

10.  Shale,  with  ironstone  nodules. 
IL  Schistose  sandstone. 

12,  Shale,  with  ironstone  nodules,  like  No.  10* 

13-  Soft  blueish  sandstone, 

14.  Shale. 

15*  Soft  sandstone. 

16.  Hard  sandstone,  partly  ferruginous,  being  red  externally,  and 
blueisb  in  the  recent  fracture. 

17.  Lowest  visible  bed  of  shale. 

18.  Various  beds  of  reddish  yellow  sandstone. 

19.  Thick  bed  of  calcareous  sandstone,  or  siliceous  limestone, 
very  hard  and  compact. 

All  these  beds,  from  No.  &  downwards,  have  a  dip  towards  the 
cUflF;  so  that  their  edges  are  exposed  one  after  another,  as  the  tide 
retires.  No.  19,  which  is  the  lowest,  is  also  the  thickest,  and  one  of 
the  most  remarkable.  It  resembles  in  structure  the  immense  bed  in 
Whitestone  cliff,  being  partly  oolitic,  and  partly  granular,  with  nu- 
merous small  crystals,  many  of  which  are  oblong*     The  ova  are  few 
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and  large,  with  a  mixture  of  what  appear  to  be  small  fragments  of 
shells;  and  the  stone  is  coarser  grained  than  that  of  Whitestone  cliff, 
as  well  ae  more  opaque,  the  edges  of  its  fragments  being  scarcely 
translucent.  Its  colour  is  grey,  but  of  various  shades;  being  in  some 
parts  ash  grey,  in  some  reddish,  and  in  some  approaching  to  yellow. 
When  struck  with  the  hammer,  it  emits  a  ringing  sound  ;  which  is 
Tery  perceptible  even  in  fragments  of  the  stone.  Like  the  Whitestone 
bed,  it  s^iplits  vertically,  and  is  thus  parted  into  huge  blocks,  often 
separated  by  considerable  fissures,  into  which  the  waves  are  driyen 
at  low  water,  with  a  hollow  murmuring  noise. 

The  ironstone,  which  holds  a  conspicuous  place  in  this  series,  is 
extremely  hard  and  compact*  It  is  red  or  ferruginous  without,  and 
blue  or  iron  grey  in  the  recent  fracture.  It  appears  to  be  partly  cal- 
careous, partly  argillaceous,  and  has  been  ascertained  to  yield  15  per 
cent,  of  iron  ;  being  collected  for  an  iron  foundery  at  Newcastle,  and 
conveyed  thither  to  be  smelted.  The  beds  are  seldom  more  than  9  or 
10  inches  thick  ;  and  more  frequently  consist  of  nodules,  or  flat  inter- 
sected masses,  than  continuous  strata.  The  ironstone  is  generally 
imbedded  in  shale,  which  fills  up  the  interstices  between  the  nodules 
or  blocks;  but  sometimes  it  i^  found  disposed  as  a  ci*u«t  on  the  sur- 
face of  a  sandstone  bed,  the  intervals  in  that  case  being  tilled  up  with 
sandstone.  The  shale  beds,  in  some  places,  are  rather  bituminous. 
Shells  and  pieces  of  petrified  wood  are  occasionally  found  in  the  iron- 
stone, as  well  as  in  some  of  the  sandstone  beds. 

These  strata  (marked  §)  form  what  we  may  call  the  pavement 
of  the  shore,  not  only  in  front  of  Gristhorp  cliffs,  but  from  thence, 
witli  some  interruptions,  and  various  ciianges,  as  far  as  to  Cloughton 
wyke.  The  interniptioos  are  more  apparent  than  real,  and  ought 
rather  to  be  called  depressions;  for  these  beds  undergo  in  their  pro- 
gress northward,  those  undulations  already  noticed  in  speaking  of  the 
aecond  shale;  nay,  the  undulations  are  more  striking  in  them  than  in 
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the  shale,  from  their  position,  and  their  superior  hardness.  From  the 
small  bay  noticed  above,  where  the  series  ts  so  extensive,  the  beds 
rise  towards  Cayton  point,  so  often  mentioned.  In  the  bay  oppo- 
site the  mill,  they  are  somewhat  depressed  and  broken;  and,  after 
undergoing  some  lesser  undulations  and  disturbances,  between  that 
and  the  White  Nab,  they  rise  towards  that  point;  but  are  soon  after 
depressed  more  than  ever,  in  the  bay  opposite  Scarborough,  the  har- 
bour being  formed  in  this  depression,  or  apparent  interruption.  Part 
of  the  depressed  strata  might  formerly  be  seen  between  the  Spaw  and 
the  piers,  being  the  rocks  called  Ramsdale  scar;  but  these  rocks  were 
removed,  to  improve  the  harbour.  Immediately  beyond  the  harbour, 
the  hard  strata  rise  again,  rather  abruptly,  at  the  foot  of  the  castle, 
the  piers  being  probably  founded  on  part  of  them.  A  strong  barrier 
of  ironstone  and  sandstone  defends  the  foot  of  the  castle  rocks  on  the 
east;  rising  towards  the  shale,  and  constituting  the  foundation  on 
which  it  rests*  Opposite  the  bay  on  the  north  side  of  the  cattle,  the 
hard  strata  again  sink  down;  but  they  rise  in  greater  extent  on  the 
further  side  of  it:  and  thus  they  continue  to  fall  and  rise,  in  frequent 
and  striking  undulations,  to  within  a  little  of  Cloughton  wyke. 

The  elevated  points,  between  the  depressed  parts  of  the  strata,, 
invariably  project  forward,  while  in  the  intermediate  space  the  cliff 
retires  backward,  forming  a  succession  of  bays,  or  recesses.  The 
reason  of  this  is  sufficiently  obvious,  on  a  bare  inspection  of  these 
projecting  points;  for  we  find  the  rocks  there  so  consolidated  as  to 
present  a  powerful  resistance  to  the  attacks  of  the  ocean,  whereas  the 
intermediate  parts  of  the  cliff  are  far  more  vulnerable.  In  the  bottoms 
of  the  bays,  the  shale  usually  predominates ;  but  at  the  points,  it  is 
commonly  excluded  by  the  sandstone  and  ironstone ;  insulated  masses 
of  which  often  stand  like  pillars  in  front  of  these  points,  marking  out 
their  extent  at  former  periods,  and  defending  them  from  the  rude 
shocks  of  the  stormy  sea.    Examples  illustrating  these  remarks,  occur 
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at  Cay  ton  point,  and  other  7iabs  to  the  south  of  Scarborough;  and 
still  more  on  the  north,  between  Peaseholm  beck  and  Cloughton  wyke. 

These  successive  elevations  and  depressions  are  also  attended 
with  another  phenomenon,  —  the  frequent  derangement  of  the  strata, 
particularly  towards  the  bottoms  of  the  recesses  on  the  shore.  There 
the  upper  strata,  as  well  as  the  lower,  are  often  deranged;  nay,  in 
sereral  instances  the  upper  beds  are  wholly  interrupted  or  broken  ofF. 
This  is  the  case  at  Cay  ton  mill,  and  still  more  at  Scarborough  sands; 
as  also  at  Peaseholm  beck,  Scalby  mill,  and  other  places  to  the  north 
of  the  town;  where  the  alluvium  comes  down  to  the  beach. 

From  these  facts,  and  the  general  appearance  of  this  part  of  the 
shore,  we  may  presume,  that  not  only  the  strata  which  have  clipped 
down  between  Cayton  mill  and  Scarborough,  but  the  other  rocks 
along  a  great  part  of  the  coast,  have  at  some  distant  era  occupied  a 
much  more  elevated  place,  from  whence  they  have  sunk  down  to  their 
present  broken,  undulating,  and  irregular  position.  This  idea  is  cor- 
roborated, by  the  low  and  compressed  state  of  the  strata  at  Scarbo- 
rough castle,  compared  with  that  of  the  corresponding  strata  of 
Oliver's  Mount  and  Seamer  moor;  and  by  the  irregular  dip  of  the 
strata  along  this  shore,  which  is  far  from  being  conformable  to  that 
of  the  strata  in  the  inland  hills* 

It  has  been  intimated,  that  the  ironstone  and  sandstone  beds,  are 
not  only  subject  to  undulations,  in  their  progress  northward,  but  to 
various  other  changes.  Even  at  Cayton  point,  there  is  a  perceptible 
change,  both  in  the  number  and  qualities  of  the  beds;  and  it  is  much 
more  perceptible  at  the  White  Nab.  Here,  however,  we  still  find 
four  beds  of  ironstone,  interstratified  with  several  beds  of  sandstone* 
The  beds  in  general  appear  to  be  harder  than  on  the  Gristhorp  shore, 
and  rather  more  calcareous,  containing  a  greater  number  of  petrified 
shells.  A  thick  compact  bed,  apparently  corresponding  with  No.  19 
of  the  Gristhorp  series,  supplies  large  and  durable  blocks  of  stone 
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for  the  Scarborough  piers.  In  more  than  one  bed,  however,  we  ob- 
serve a  mixture  of  the  crystalline  and  oolitic  structure. 

The  very  hard  rocks,  at  the  foot  of  the  castle  on  the  east  side, 
form  the  continuation  of  this  series.  They  consist  of  grey  calcareous 
sandstone,  partly  incrusted,  partly  intermixed,  with  portions  of  iron- 
stone; and  contain  numbers  of  shells,  which,  owing  to  the  hardness 
of  the  stone,  it  is  very  difficult  to  disengage  or  break  off. 

Beyond  the  north  sands,  the  ironstone  and  sandstone  make  a 
conspicuous  figure  on  the  shore.  The  ironstone  frequently  covers 
the  sandstone,  as  a  solid  crust;  and  from  this  ferroginous  coating,  the 
rocks  in  many  places  appear  as  if  they  had  passed  through  the  fire; 
some  striking  instances  of  which  may  be  seen  beyond  Seal  by  mill. 
In  other  places,  the  ironstone  is  found  in  nodules,  as  on  the  Gris- 
thorp  shore;  and  a  bed  of  this  description  is  found  in  the  face  of  the 
cliff,  among  the  shale,  in  Burniston  wyke. 

Before  we  arrive  at  Cloughton  wyke,  the  extent  of  this  series  is 
vastly  diminished :  for  at  the  point  on  the  south-east  side  of  that 
creek,  we  find  nothing  that  can  well  be  appropriated  to  it,  except  a 
bed  of  rough  sandstone,  partly  calcareous,  immediately  below  the 
shale;  and  a  bed  of  hard  calcareous  sandstone,  or  coarse  limestone, 
incrusted  or  intermixed  with  ironstone,  and  abounding  with  shells, 
like  the  rock  at  the  foot  of  Scarborough  castle.  These  beds  also  bear 
a  considerable  resemblance  to  some  of  the  harder  strata  at  Filey 
Bridge;  and  it  is  observable  that,  at  each  of  these  three  places,  there 
are  some  of  the  same  kinds  of  large  shells;  though  the  Filey  rocks 
belong  to  a  higher  part  of  the  strata. 

The  ferruginous  beds,  having  reached  the  upper  end  of  Cloughton 
wyke,  are  discontinued  with  the  strata  over  tliera ;  nor  has  their  pro- 
gress been  traced  any  further  along  the  shore.  In  the  lofty  Stainton 
Dale  cliffs,  where  the  authors  examined  the  whole  series  of  beds  witli 
considerable  minuteness,  nothing  corresponding  with  this  ironstone 
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could  be  fattnd  ;  though  the  next  member  of  the  strata  is  there  Tery 
conspicuous*       In  the  inland  heights,  ne  observe  in  a  few  places 
some  ironbtone  beds,  that  seem  to  be  the  continuation  of  the  ironstone 
of  Gristhorp,     In  a  bank  on  the  road  to  Scarborough,  above  a  mile 
to  the  south  of  Flask  Inn,  we  find  a  bed  of  sandy  shale,  containing 
ironstone  nodules,  disposed  in  regular  layers.     These  nodules,  which 
correspond  with  some  observed  in  Burniston  wyke,  exhibit  a  peculiar 
variety  of  iron  ore.     Each  ball  or  nodule  is  usually  enveloped  with  a 
crust,  in  a  half  decomposed  state,  sometimes  above  an  inch  in  thick- 
ness, porous  and  cellular,  like  some  kinds  of  stag.      This  crust  is  of 
a  rusty  colour,  with  a  mixture  of  green  specks.      The  solid  nucleus 
inclosed  is  often  of  great  specific  gravity,  and  being  usually  green  and 
red,  resembles  copper  ore*      It  frequently  consists  of  dark  red  glo- 
bules imbedded  in  a  green  matrix;  and  hence  it  may  be  viewed  as 
a  kind  of  pisiform  iron  ore.     A  bed  of  calcareous  ironstone,  contain- 
ing shells,  like  the  ironstone  of  the  White  Nab,  occurs  on  the  east 
side  of  Newton  Dale,  north-east  from  tlie  village  of  Newton;  but  the 
beds  in  this  dale,  and  other  inland  places,  differ  so  greatly  from  those 
along  the  shore,  that  it  is  not  easy  to  trace  the  correspondence  be- 
tween them. 

Instead,  therefore,  of  attempting  to  pursue  this  member  of  the 
strata  any  further,  we  pass  on  to  the  next,  viz. 


THB  BIiUE  I.IMESTONE*  ^_ 

On  reaching  this  part  of  our  strata,  we  take  our  final  leave  of  the 
oolite  hills:  for,  though  several  of  the  beds  which  are  now  to  be 
described,  are  known  to  run  under  these  hills,  and  form  their  basis; 
yet  they  hold  a  conspicuous  place  in  the  higher  parts  of  the  next 
range  of  hilis,  to  which  therefore  they  ought  to  be  appropriated. 

The  hills  belonging  to  the  northern  part  of  our  district,  from  the 
oolite  range  to  the  banks  of  the  Tees,  are  all  of  one  character :  the 
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upper  part  of  them  consisting  chiefly  of  sandstone,  sandy  shale,  bitu- 
minous shale,  and  coal;  with  some  limestone  and  ironstone  beds; 
the  lower,  which  is  commonly  the  principal  part,  consisting  of  the 
great  bed«  of  aluminous  schistus,  and  the  various  seams  that  are  inter- 
stratified  with  them*  From  the  occurrence  of  coal  in  these  hills,  some 
would  term  them  coal  vieasures^  or  coalfields;  but  the  coal  beds  which 
they  contain  are  too  inconsiderable  to  give  name  to  the  whole  range. 
If  we  allot  them  a  particular  designation,  they  ought  to  be  termed 
THE  ALUM  hills;  foF  the  great  beds  of  aluminous  schistus  form 
their  most  distinguishing  feature. 

The  outline  of  these  hills  differs  greatly  from  that  of  the  oolite 
chain.  They  have,  indeed,  generally  speaking,  a  gentle  declivity 
towards  the  south,  and  abrupt  cliffs  towards  the  north;  but  their 
summits,  instead  of  being  flat,  are  rounded ;  and  their  exterior  or  north- 
ern faces,  instead  of  being  smooth,  and  forming  a  regularly  inclined 
plane,  are  rugged  and  broken.  In  many  of  their  northern  fronts,  h  e 
find,  not  far  from  their  summits,  a  precipitous  or  steep  cliff,  of  sand- 
stone; from  the  foot  of  which,  the  shale  beds  form  a  declivity  more 
or  less  gentle,  descending  to  the  valley  or  plain  below.  Sometimes 
we  find  two  or  more  steep  cliffs,  with  gentle  slopes  in  the  intermediate 
spaces;  and  it  is  not  uncommon  to  find  the  slope  between  two  preci- 
pices, or  steep  descents,  forming  a  terrace  of  great  extent,  in  front  of 
the  higher  part  of  the  hill,  which  in  that  case  exhibits  the  appearance 
of  one  hill  piled  upon  another.  The  lower  precipices  are  sometimes 
formed  of  the  beds  immediately  over  the  alum  shale,  and  sometimes 
of  the  hard  beds  that  protrude  through  it. 

The  alum  hills  are  of  great  extent,  constituting  the  principal  part 

of  the  Eastern  Moorlands  of  Yorkshire.     They  may  be  divided  into 

three  ridges  or  chains,  running  parallel  to  one  another,  from  cast  to 

west;  all  commencing  from  the  shore  on  the  east,  and  all  terminating 

in  some  part  of  the  plain  of  Cleveland  on  the  west;  but  differing  much 
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ia  length,  breadth,  and  height;  the  most  southerly  being  in  all  these 
respects  the  greatest,  the  middle  chain  holding  the  next  rank,  and 
the  most  northerly  being  the  least.  The  first,  which  comprises  the 
highest  laad  in  our  district,  commences  with  the  Stainton  Dale  cliffs, 
the  liigli  promontory  called  Peak,  anti  the  Pyling  hills;  and  terminates 
with  Arncliff,  Oamotherley  hill,  and  Siltoo  hill,  on  the  west.  Some  of 
the  highest  points  in  this  chain  are,  Stoupe  Brow  hill,  Lilhoue  cross. 
Cock  Heads,  Ralph  Cross,  Burton  Head,  Cold  moor,  and  Cranimoor. 
Cock  Heads  and  Ralph  Cross,  are  about  1400  feet  above  the  level  of 
the  sea;  the  elevation  of  Burton  Head  is  1483  feet,  and  Coldmoor 
and  Cranimoor  are  about  the  same  height 

Kildale,  Commondale,  and  the  vale  of  the  Esk,  divide  these  hills 
from  the  second  chain;  which,  commencing  with  the  west  cliffs  of 
Whitby^  and  those  of  Ketlleness  and  Runswick,  has  its  western  ex- 
tremities at  High  Cliff  Nab,  Rosebury  Topping,  and  the  hills  that 
overlook  Little  Ayton  and  Easby.  Danby  beacon,  near  the  centre  of 
this  chain,  is  966  feet  above  the  sea ;  and  the  height  of  Rosebury,  well 
known  for  its  conical  summit,  is  1022  feet.  High  Cliff  Nab,  and  a 
few  other  elevated  points  towards  the  west  end  of  the  chain,  may  also 
rise  about  1000  feet. 

The  third  and  lowest  chain,  which  is  also  the  most  narrow  and 
broken,  is  separated  from  the  foregoing  by  the  vales  of  Dalehouse, 
Loftbouse,  Skelton,  antl  Guisborough.  It  begins  at  the  high  cliffs  of 
Boulby,  and  skirting  the  shore  as  far  as  Huntcliffj  proceeds  from 
thence  along  the  south  side  of  the  fertile  plains  of  Marsk  and  Kirk- 
leatham,  finishing  its  course  at  Harableton  End  and  Bernaldby  moor, 
near  Ormesby.  The  summit  of  this  moor,  Eston  Nab,  has  an  eleva- 
tion of  784  feet;  that  of  Boulby  or  Easington  heights,  at  the  other 
end  of  the  range,  is  6fll  feet;  and  that  of  Birdley^  moor,  beside 
Upleatham,  which  is  near  the  centre,  is  533  feet. 

♦  The  names  Birdley  and  Bernaldby  Imtt  been  sometimes  written  TmproperJy  Burkigh 
tad  Bamaby,     Burton  Uc«d  has  in  like  manner  been  transformed  into  Botion  Head. 
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Of  thpse  three  chains  of  hills,  the  first  is  about  35  miles  long, 
and  from  5  or  6  to  10  or  12  broad;  the  second  is  about  18  miles  in 
length,  and  from  3  or  4  to  7  or  8  in  breadth;  and  Ihe  length  of  Ihe 
third  does  not  exceed  15  railes,  while  its  greatest  breadth  is  only 
between  2  and  3  miles. 

The  blue  limestone,  which  we  are  now  to  describe,  is  found  only 
in  the  first  and  second  of  these  chains  of  hills ;  for  in  the  third,  the 
aluminous  schistus  comes  so  near  the  surface,  that  several  beds  oc- 
curring in  the  highest  parts  of  the  first  two  chains,  are  excluded. 
The  limestone,  indeed,  is  thrust  out,  in  not  a  few  of  the  hills  in  the 
first  and  second  ranges ;  as  will  appear  from  a  more  particular  descrip- 
tion of  its  localities. 

Though  we  speak  of  this  bed  as  introducing  us  to  the  alum  hills^ 
we  do  not  mean  to  intimate,  that  it  is  usually  the  highest  rock  in 
these  hills,  where  their  upper  beds  are  entire;  for  there  is  often  a 
considerable  thickness  of  strata  orer  it;  but  it  is  the  highest  of  the 
rocks  discernible  on  the  coast,  which  we  have  identified  among  the 
upper  beds  of  these  hills.  When  the  great  height  and  extent  of  the 
first  chain  of  the  alum  hills  are  considered,  it  will  not  be  deemed  sur- 
prising, that  many  beds  exist  in  the  interior,  of  which  we  find  no 
trace  on  the  coast;  and  on  the  other  hand,  that  there  are  some  strata 
on  the  coast,  which  have  nothing  corresponding  with  them  in  the 
interior.  It  is  well  known,  to  all  who  have  attended  to  the  study  of 
geology,  that  beds  which  are  of  a  great  thickness  in  one  part  of  the 
strata,  run  out  into  a  thin  edge,  and  often  entirely  disappear,  in  other 
parts;  and  that  portions  of  ihe  strata  often  change  their  character, 
passing  from  one  kind  of  rock  into  another.  Instances  of  such  dis- 
appearance, or  transition,  have  already  been  noticed,  in  describing  the 
last  three  members  of  our  strata. 

The  beds  over  the  blue  limestone,  which,  where  that  rock  exists, 
form  the  upper  part  of  the  first  range  of  alum  hills,  and  which  de? 
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scending  with  their  southern  slopes,  run  under  the  back  part  of  the 
oolite  hills,  are  different  in  different  places.  They  consist  of  shale 
and  sandstone,  generally  siliceous;  and  occasionally  exhihit  a  mixture 
of  ironstone.  In  some  places,  as  in  Harwood  Dale,  and  Newton 
Dale,  particularly  the  latter,  the  sandstone  beds  are  very  numerous. 
Among  these  we  find  a  %ery  hard  siliceous  bed,  approaching  to  the 
state  of  quartz  rock.  It  has  obtained  the  name  of  croW'Stone;  and, 
owing  to  its  durability,  is  the  material  of  which  several  of  our  ancient 
rude  monuments,  consisting  of  upright  unsculptured  stones,  have  been 
inade.^  It  is  whitish,  or  greyish  white;  is  very  compact  and  fine 
grained ;  its  recent  fracture  shews  more  of  a  crystalline  aspect  than 
any  other  siliceous  sandstone  in  the  district;  and  the  edges  of  its 
splintery  fragments  are  translucent.  This  kind  of  stone  is  not  of  very 
general  occurrence  in  these  strata :  it  seems  to  be  most  abundant  in 
the  upper  part  of  Harwood  Dale,  where  a  ledge  of  this  hard  rock  may 
be  seen  projecting  over  the  less  durable  materials,  in  the  upper  part 
of  the  cliffs.  By  its  superior  durability,  it  is  detected  in  a  similar 
position,  in  »ome  parts  of  Newton  Dale,  to  the  north  of  Newton. 

A  very  thick  bed  of  hard  siliceous  sandstone,  but  of  a  coarser 
description,  may  be  seen  above  the  limestone,  in  the  summits  of  some 
of  the  lofty  hills  of  this  range,  fronting  the  plain  of  Cleveland.  This 
bed  may  be  seen  to  most  advantage  on  the  brow  of  a  hill  at  the  head 
of  Bilsdale,  looking  down  upon  Broughton  and  Jngleby,  Here  the 
bed,  for  a  considerable  space,  is  divested  of  the  alluvial  covering,  and 
being  split  by  vertical  tis>sures  into  vast  blocks,  often  rectangular, 
presents  a  singular  assemblage  of  massy  pillars,  like  the  ruins  of  some 
fabric  of  Cyclopean  masonry.  Its  resemblance  to  a  work  of  art  was 
much  greater  some  years  ago,  when  one  of  these  square  blocks,  lying 


*  See  &n  account  of  some  of  these  stones,  in  the  Hislory  of  Whitby  and  the  Vicioitj^  IL 
l».  664,  665,  666. 
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liorizonially  on  the  tops  of  other  two,  into  which  position  it  had  acci- 
dentally fallen  at  some  distant  period,  exiiibited  the  appearance  of  an 
arch  or  door-way.  These  rocks  have  been  called  the  Wain-stones ; 
perhaps  from  some  fancied  resemblance  which  this  arch  and  the  group 
beside  it  bore  to  a  wain,  or  waggon,  with  its  team  and  driver.  The 
place  was  formerly  much  resorted  to  by  the  neighbouring  swains,  for 
their  amusement;  and  numbers  of  the  visitants  carved  their  initials 
on  the  stones  that  formed  the  arch:  but  the  lintel  of  the  arch  having 
been  wantonly  broken  down  some  years  ago,  the  group  no  longer 
possesses  the  same  interest,*  Many  enormous  masses  of  this  stone 
have  fallen  down  from  their  native  bed,  and  are  found  in  various  po- 
sitions a  little  below, 

A  thick  bed  of  sandstone,  apparently  corresponding  with  the 
Wain-stones  bed,  is  found  in  the  front  of  Silton  hilh  A  large  mass 
of  this  rock,  projecting  from  the  face  of  the  bed,  and  nearly  detached 
from  it,  has  obtained  the  name  of  ttie  Hanging  sione^  from  its  over- 
hanging position;  the  effect  of  which  is  greatly  increased  by  its  being 
perforated  behind,  the  middle  part  of  the  bed  having  been  dissolved, 
while  the  upper  part  remains  over  the  aperture,  forming  a  natural  arch. 

In  the  front  of  a  hill,  about  a  mile  to  the  south  of  Godeland 
chapel,  where  those  singular  British  remains  called  the  Killing  Piisif 
are  found,  there  are  similar  massive  sandstone  rocks;  but  they  be* 
long  to  a  higher  part  of  the  strata,  and  are  a  kind  of  crow-sione  beds. 
Near  the  same  place,  a  little  above  Hunt  House,  occurs  a  large 
bed  of  siliceous  sandstone  of  a  singular  description,  which  may  be 
regarded  as  a  variety  of  the  crow-stone.  It  is  composed  of  fine  white 
quartz  crystals,  with  scarcely  any  cement  or  matrix,  and  having  so 
little  cohesion,  that  the  stone  is  easily  crumbled  to  pieces  between 
the  fingern.  The  sand  or  powder,  resulting  from  its  pulverization,  is 
used  by  the  farmers  in  sharpening  their  scythes* 

*  Ibid.  p»  767j  768.     t  See  an  tccount  of  tliese  rcmiins^  Hist,  of  Whitby,  5cc»  IL  p,  670,  &c. 
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It  may  be  proper  to  observe,  that  though  we  have  disrcovered  no 
rock  on  the  coast  corresponding  with  the  crow-stone,  the  thick 
sandstone  beds  that  form  the  precipitoas  clifis  on  the  south  side  of 
Cloughton  wyke,  may  bear  some  analogy  to  the  Wain-stones;  being 
nearly  at  the  same  distance  above  the  blue  limestone. 

Having  thus  noticed  the  beds  that  occur  over  the  blue  limestone, 
let  us  proceed  to  examine  that  rock  itself. 

The  name  blue  limestone  is  applicable  only  to  the  principal  part 
of  this  member  of  the  strata;  for  a  considerable  portion  of  what  must 
be  viewed  as  belonging  to  it»  is  greif.  Immediately  under  the  hard 
ferruginous  beds^  at  Cloughton  wyke,  we  find  a  coarse  grey  lime- 
stone, somewhat  sandy ;  and  beneath  that  a  hard,  compact,  blueieb 
limestone,  of  a  considerable  thickness.  Both  abound  with  organic 
remains.  These  beds  (marked  A)  first  make  their  appearance  on  the 
inside  of  the  south-east  point  of  the  wyke;  and  risiog  from  thence 
towards  the  bottom  of  the  wyke,  they  are  found  at  a  considerable 
heiglit,  immediately  beyond  the  interruption  there,  in  the  face  of  a 
perpendicular  cliff't  Here  some  springs,  issuing  from  the  upper  part 
of  the  rocks,  and  much  impregnated  with  calcareous  matter,  have 
produced  a  singular  efl'ect  on  the  front  of  the  cliffs.  The  calcareous 
deposition  has  encouraged  the  growth  of  moss  in  the  crevices  and  on 
the  ledges  of  the  rocks ;  and  quantities  of  that  moss  being  successively 
incrasted  with  lime,  hang  down  in  curious  columns,  or  stalactites; 
80  that  the  face  of  the  cliff  is  adorned  with  a  kind  of  rude  colonnade 
of  mossy  pillars,  some  of  which  appear  as  if  furnished  both  with 
capitals  and  pedestals. 

A  little  beyond  that  interesting  spot,  the  limestone  beds,  with 
some  of  the  other  strata,  are  interrupted;  but  we  soon  recover  them 
in  the  higher  part  of  the  Cloughton  cliffs.  At  Haiburn  w^ke  there  is 
another  interruption ;  but  the  limestone  beds  are  again  continued  in 
the  lofty  Stainton  Dale  cliffs;  where  they  rise  to  a  great  height^  and 
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att  last,  with  the  higher  sandstone  beds,  go  out  at  the  top,  a  little  to 
the  south  of  the  Peak.  Beyond  that  point,  we  no  more  meet  with 
these  beds  in  the  sea  cliffs;  but  opposite  that  part  of  the  shore 
which  skirts  Hawsker  Bottoms  and  Gnipe-houe  farm,  where  there  is 
a  remarkable  depression  of  the  strata,  the  limestone  beds,  which  had 
risen  to  such  a  great  height  at  Peak,  are  found  not  far  from  the  shore, 
cropping  out  along  the  ridge  on  the  east  side  of  Gnipe-houe,  and 
again  at  a  small  stream,  about  half  a  mile  further  south,  and  nearly  a 
mile  to  the  south-east  of  Hawsker*  The  beds  at  these  spots  dip  to- 
wards the  north  or  north-west,  conformably  with  the  bend  of  the 
other  strata,  with  which  also  they  must  needs  rise  again  between 
Gnipe-houe  and  Whitby,  and  finally  go  out  at  the  surface;  but  their 
outgoing,  which  must  be  a  little  to  the  north  of  High  Whitby,  is  con- 
cealed by  the  alluvium. 

In  the  interior  of  this  first  range  of  the  alum  hills,  these  lime- 
stone beds  make  their  appearance  in  various  places ;  though  in  some 
of  the  hills  they  are  entirely  concealed.  We  find  them  in  Harwood 
Dale,  about  half  a  mile  north  frdm  the  chapel,  and  scarcely  two  miles 
from  the  north  front  of  Silphoue  moor,  one  of  the  oolite  hills.  Here 
the  limestone  is  seen  in  the  south  bank  of  a  small  stream,  running  into 
the  principal  beck  that  waters  this  dale,  a  little  above  Dry  Heads.  A 
bed  of  coarse  shale  lies  immediately  over  the  limestone,  and  above 
that  are  some  thick  beds  of  sandstone,  perhaps  corresponding  with 
those  of  the  steep  cliffs  on  the  south  side  of  Cloughton  wyke*  The 
crowstone  beds  are  found  at  a  greater  elevation,  chiefly  in  a  higher 
part  of  the  principal  dale.  In  the  east  bank  of  that  dale,  we  find  the 
same  series  of  sandstone,  shale,  and  limestone,  immediately  below 
the  spot  occupied  by  those  rows  of  circular  cavities  at  the  Dry  Heads> 
which  mark  out  the  site  of  an  ancient  British  town** 


*  S«e  Hifitory  of  Wliilby  and  the  Vieioity,  IL  p.  671. 
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The  blue  limestone  has  not  been  observed  in  Newton  Dale.  If 
found  there  at  all,  it  must  be  among  the  very  lowest  beds.  Much 
calcareous  matter,  however,  exists  in  some  of  the  higher  beds  of  sand- 
stone, towards  the  upper  extremity  of  that  valley ;  for  a  copious 
spring,  issuing  not  far  from  the  top  of  the  west  bank,  at  a  point 
about  two  miles  north-west  from  Saltergate,  deposits  on  the  bank,  in 
its  descent  to  the  beck,  immense  quantities  of  calcareous  incrustations 
and  stalactites,  tinged  with  a  mixture  of  oxide  of  iron. 

The  limestone  beds  have  been  discovered,  three  or  four  miles  to 
the  north  of  that  spot,  in  the  channel  of  Brockhole  beck,  which  runs 
into  the  vale  of  Godeland,  about  half  a  mile  below  Brockhole  beck 
bridge.  There  can  be  no  doubt,  that  they  are  continued  through  the 
heights  to  the  east  and  north  of  that  place,  as  they  appear  on  the 
ather  side,  at  Maybecks,  on  the  Sneaton  estate:  nay,  they  run,  per- 
haps with  some  interruptions,  to  the  banks  of  the  Esk,  at  the  north- 
ern extremity  of  Sneaton  lordship;  for  they  crop  out  in  two  woody 
ravines,  opening  into  Shalmrigg  beck,  on  the  north  side  of* Sneaton; 
and  are  also  found  in  Cockmill  beck,  a  little  below  the  mill. 

Towards  the  western  extremity  of  this  chain,  the  limestone  beds 
are  fodnd  cropping  out  near  Swainby,  in  the  south-west  bank  of  Seng- 
dale,  at  a  great  elevation.  Here  the  limestone  is  about  15  feet  thick  ; 
a  bed  of  shale,  12  feet  thick,  lies  immediately  over  it;  and  above 
that  the  naiidstone  beds  rise  to  a  considerable  height.  In  the  front 
of  Coldmoor  and  of  the  Wain-stones  hill,  the  blue  limestone  crops 
out  at  a  nouch  greater  elevation.  In  the  central  parts  of  this  range,  to- 
wards Burton  Head  and  Ralph  Cross,  it  has  not  been  detected;  but 
there  can  be  little  doubt  of  its  existing  there,  concealed  by  the  allu- 
vium ;  especially  as  it  is  found  towards  the  centre  of  the  second  chain 
of  alum  bills,  on  the  north-east  side  of  Commondale,  about  two  miles 
to  the  south-west  of  Danby  or  Castleton  coal-pits.  To  what  extent 
the  blue  limestone  is  continued  in  the  rest  of  the  second  chain,  has 
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not  been  ascertained;  but  its  limits  cannot  be  very  extensive,  for  it  is 
not  found  in  the  strata  along  the  shore,  and  in  several  of  the  western 
hills  of  this  chain,  as  well  as  in  those  of  the  third  chain  of  alum  hills, 
the  aluminous  beds  rise  too  near  the  surface,  to  admit  its  existence 
above  them- 

As  these  limestone  beds  occupy  a  high  position  in  the  alum  hills> 
so  we  have  evidence  that  they  run  under  the  highest  of  the  oolite 
hills;  for  they  appear  iu  some  of  the  valleys  immediately  beyond 
them*  This  is  particularly  the  case  at  Sutton-under-Wliitestone-cliff, 
on  the  north  side  of  Hood  hill ;  where  we  find  in  the  plain,  the  same 
blue  limestone  that  crops  out  in  the  fronts  of  the  Cleveland  hills, 
though  somewhat  different  in  its  qualities.  The  blue  and  grey  lime- 
stone at  Cox  wold,  appears  to  belong  to  the  same  beds. 

The  qualities  of  this  rock,  howevt^r,  are  far  from  being  uniform. 
Sometimes,  as  at  Cloughton  wyke,  we  find  a  considerable  thickness 
of  grey  limestone  over  the  blue;  in  other  instances,  the  grey  limestone 
is  found  both  above  and  below  the  blue,  and  the  latter  is  almost  ex- 
cluded ;  in  others,  the  blue  so  far  predominates,  that  the  grey  ig 
thrust  out  Sometimes  the  one  passes  into  the  other,  and  not  unfre- 
quently  we  meet  with  a  clouded  mixture  of  both;  as  in  the  blue  and 
grey  limestone  under  the  oolite*  The  grey  is  occasionally  yellowish, 
or  brownish;  but  more  frequently  dusky  or  ash-coloured.  The  blue 
is  in  some  instances  very  light,  or  blueish  grey;  in  others,  very  dark; 
and  in  others,  it  is  more  properly  black  than  blue.  Some  parts  of  the 
rock,  especially  in  the  grey  limestone,  are  sandy  and  schistose; 
others  are  very  compact,  and  highly  calcareous.  Sometimes  the 
stone  abounds  with  shells  ;  in  other  instances,  it  contains  few  or  none. 
In  some  specimens,  the  recent  fracture  presents  a  dull,  earthy  aspect; 
in  others,  we  see  a  mixture  of  small  shining  crystals;  in  others,  the 
crystals  are  more  numerous;  and  in  a  few,  the  structure  is  almost 
wholly  crystalline;  in  which  case,  and  in  some  of  the  other  instances, 
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the  crystals  are  usiiaUy  large  and  oblong*  The  most  crystalline  speci- 
mens are  not  of  the  darkest  colour,  some  of  them  being  of  a  light 
grey:  yet,  in  general,  ihe  stone  is  most  compact^  where  it  ii  of  the 
deepest  blue. 

We  have  already  seen,  that  at  Cloughton  wyke,  these  limestone 
beds  succeed  the  ironstone,  or  ferruginous  sandstone;  and  we  have 
now  to  remark,  that  although  we  do  not  find  the  ironstone  beds  at- 
tending the  limestone  in  its  progress  in  the  interior,  yet  we  find,  in 
almost  every  place  where  the  latter  occurs,  a  portion  of  iron  inter- 
mixed with  it.  Ferruginous  patches  and  veins  are  very  common;  the 
blocks  of  stone  often  appear  incrusted  with  iron;  and  the  weathered 
faces  of  the  beds  frequently  have  a  rusty  aspect,  the  iron  making  its 
appearance  where  the  stone  is  partially  decomposed. 

The  presence  of  so  much  oxide  of  iron  in  the  rock,  is  a  great 
impediment  to  the  process  of  reducing  it  to  lime.  In  some  of  the  first 
attempts  of  this  kind,  the  whole  contents  of  the  kiln  were  run  to- 
gether into  one  mass,  resembling  slag.  When  care  is  taken,  however, 
to  separate  the  ferruginous  crusts,  and  other  parts  of  the  stone  where 
the  oxide  of  iron  is  most  abundant,  the  blue  and  more  compact  parts 
of  the  rock  produce  an  excellent  lime.  The  limestone  has  for  some 
time  been  quarried  and  burnt  for  this  purpose,  at  Sutton-under- 
Whitestone-cliff,  and  in  Scugdale ;  and  more  recently  in  Commondale, 
anil  at  Maybecks.  At  the  May  becks  quarries  some  specimens  of  rock 
have  been  obtained,  more  highly  calcareous  than  any  other  found  in 
the  district,  and  scarcely  surpaii^sed  by  any  in  Britain.  The  proprie^ 
tor,  James  Wilson,  Esq.,  of  Sneaton  Castle,  having  procured  from 
the  Royal  Institution  an  analysis  of  some  specimens  of  that  limestone, 
and  some  other  limestones  in  this  district,  has  favoured  the  authors 
with  a  statement  of  the  result,  which  may  be  exhibited  in  the  follow- 
ing table : 
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Carbonate  o(  Lime 
Silex  and  Alumine 
Oxide  of  Iron .... 
Water 

Thornton. 

LocktOD. 

Commondale. 

Mayltecka.                 \ 

No.  1. 

No.  2. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

37.1 

59.6 

2.5 

.8 

100. 

32.3 

63.7 

2.9 

1.1 

looT 

34M 

61. 

3. 

l.I 

100. 

33.7 
63.4  1 

.9 

100, 

55.6 
40.6 

8.8 

1. 

100, 

77.6 

18.9 

24> 

1. 

100. 

98.1 
.6 
.8 
.5 

100. 

69. 

24.3 
2.7 
4. 

100. 

The  relative  proportions  of  silex  and  alumine,  in  these  speci- 
mens, are  not  stated ,  except  in  regard  to  No-  4  of  the  May  becks  or 
Sneaton  limestone,  wbiGb,  in  the  24.3  parts  of  silex  and  alumine,  con- 
tained in  100  parts  of  tlie  limestone,  was  ascertained  to  yield  16 A  of 
silex,  and  8.2  of  alumine.  No  3  of  the  same  limestone,  is  remarkable 
for  its  large  proportion  of  carbonate  of  lime,  being  no  less  than  98 
parts  in  100  parts  of  the  stone-  In  this  .specimen  there  was  found  a 
slight  trace  of  magnesia.  It  ought  to  be  observed,  that  this  specimen 
and  No.  2  of  the  Sneaton  limestone,  and  perhaps  we  may  add  No. 
4,  may  be  considered  as  choice  specimens,  superior  to  most  of  the 
blue  limestone  of  our  district. 

For  the  sake  of  comparison,  it  may  be  proper  here  to  introduce 
a  table  of  the  analysis  of  the  magnesian  limestone  of  the  county  of 
Durham,  taken  from  the  account  of  that  limestone,  communicated  to 
the  Geological  Society  by  N.  J,  Winch,  Esq.* 


By  the  Rev.  J.  Holm«. 
From  Dcoton. 

By  8ir  H,  D»?y. 

From  Eldon. 

Ffom  AyeliC 

f^^^UnnBttt  tnf   Tjim^                                         63. 

,... 52. 

48.9 

^  of  Mft^nesia 34, 

Alumina,  Red  Oxide  of  Iron,  "l    , ,     2.25 

wnA  Bitumen                     i     " 
Water    25 

45.2 

46.6 

Iron I.l 

Residuum 1.7 

., _,_     IM 

2.84 

100. 

100. 

100. 

*  Geolo^iciU  Trwiactiona,  IV,  p.  ?• 
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DESCRIPTION  OF  THE  STRATA. 


From  the  hardness  of  our  limestone  beds,  they  furnish  excellent 
metal  for  repairing  the  high-ways;  for  whicli  purpose  the  stone  is 
quarried  in  some  places,  as  at  Gnipe-houe,  and  especially  at  Coxwold. 

In  closing  our  account  of  these  strata,  we  may  observe,*  that  as 
tlie  coarse  grey  limestone  is  often  schistose,  so  there  is  reason  to 
think,  that  it  sometimes  passes  into  shale.  It  has  been  remarked, 
that  in  some  places,  as  in  Scugdale,  there  is  a  shale  bed  immediately 
over  the  limestone ;  and  perhaps  it  will  be  found,  that,  in  such  spots, 
as  there,  little  or  nothing  of  the  grey  limestone  exists,  its  place  being 
occupied  by  the  coarse  sandy  and  calcareous  schist  into  which  it  has 
apparently  passed. 

Beneath  the  blue  limestone,  we  find  a  series  of  beds,  correspond- 
ing with  what  are  usually  termed  coal  measures.     These  consist  of 

SANDSTONE^  SHAX.E^  AND  COAI.. 

This  series  (marked  i)  is  usually  of  great  thickness,  comprising 
the  whole  of  the  regular  strata  above  the  great  beds  of  aluminous 
schistus,  in  the  tliird  range  of  our  alum  hills;  and  the  principal  part 
of  these  strata,  in  the  first  and  second,  viz.  all  those  beds  that  inter- 
vene between  the  blue  limestone  and  the  schistus.  It  is  unnecessary 
to  point  out  the  geographical  limits  of  these  beds  more  particularly, 
as  they  extend  throughout  the  whole  of  this  triple  range  uf  hills,  from 
the  oolite  chain  to  the  vale  of  the  Tees. 

This  member  of  our  strata  consists  of  an  alternation  o(  santlsione, 
shale,  and  coal;  to  which  also  we  may  add  ironsione,  for  this  some- 
times holdg  a  conspicuous  place  among  the  other  beds.  It  would  be 
vain  to  attempt  to  give  an  exact  enumeration  or  description  of  all  these 
strata,  or  even  to  subdivide  the  series;  for  we  find  here  a  greater 
number  of  transitions  and  changes,  and  more  diversity  in  the  number, 
order,  and  character  of  the  beds,  than  in  any  other  member  of  oor 
strata*     The  same  bed|  as  it  respects  geological  position,  is  in  one 
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placet  ^  solid  saDdstone;  in  another^  contains  notbiog  but  shale;  and 
in  a  third,  presents  alternate  layers  of  both:  the  transitions  being 
frequentt  and  often  sudden.  The  coal  is  subject  to  the  same  varia- 
tions. In  one  spot,  you  will  find  numerous  thin  seams  running  in 
the  shale ;  in  another,  a  single  seam ;  and  in  others,  none  at  all.  Some- 
times the  shale  and  coal  predominate  in  the  higher  part  of  the  beds^ 
and  sometimes  in  the  lower  part ;  and  not  unfrequently  the  sandstone 
almost  excludes  both ;  beds  of  schistose  sandstone  usurping  the  place 
of  the  shale.  Hence,  when  we  have  noticed  the  order  of  the  beds  in 
one  place,  we  cannot  calculate  upon  finding  the  same  series  in  another 
place;  for  on  proceeding  a  Ikile  distance  from  the  place  examined, 
we  may  find  an  almost  entire  revolution  in  the  number  and  order  of 
the  strata.  In  some  instances,  however,  the  series  proceeds  to  a 
considerable  distance,  without  being  much  disturbed. 

As  the  alternating  beds  are  subject  to  such  transitions,  we  are 
not  to  expect  any  uniformity  in  their  respective  qualities.  The  sand- 
stone is  of  all  descriptions;  hard,  and  soft;  fine  grained,  and  coarse; 
schistose,  and  massive;  white,  grey,  yellow,  mottled,  blue,  light 
brown,  and  dark  brown.  The  schist  is,  in  some  instances,  blue, 
sandy,  and  micaceous;  in  others,  yellowish  and  ochrey;  in  others, 
black,  fine  grained,  and  highly  bituminous;  and  not  unfrequeiitly,  the 
same  bed  contains  shale  of  various  qualities  blended  together.  A 
mixture  of  sandy  and  bituminous  shale  is  very  common.  The  coal  is 
also  of  various  descriptions;  some  of  it  being  little  superior  to  the 
bituminous  shale,  white  other  parts,  particularly  in  the  middle  of  the 
seams,  are  of  an  excellent  quality,  breaking  like  the  best  coal,  into 
cubical  fragments,  with  smooth  shining  surfaces.  It  is  scarcely  ne- 
cessary to  add,  that  the  ironstone  of  this  series  is  as  variable  as  the 
strata  in  which  it  i*  imbedded. 

Having  made  these  general  observations  on  the  beds  of  this  sc- 
ries, let  us  proceed  to  notice  their  order  and  appearance  in  some 
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particular  places^  especially  in  the  sea  cliffs;  and  to  mention  somt  of 
the  more  remarkable  bedet,  both  there  and  in  the  interior. 

To  shew  the  connection  of  this  series  of  beds  with  the  strata 
above  them,  it  may  be  proper  to  give  the  following  list  of  the  whole 
strata  at  Cloughtou  wyke,  including  those  already  described.  We 
find  there, 

1.  Thick  beds  of  sandstone,  forming  the  upper  part  of  the  cliff  at 
the  south-east  cheek  of  the  bay,  or  wyke. 

2.  A  considerable  bed  of  shale,  which,  with  the  sandstone^  runs 
out  towards  the  inner  part  of  the  wyke. 

3.  Rough  coarse  sandstone,  partly  calcareous. 

4.  Calcareous  sandstone,  or  arenaceous  limestone,  hardened  with 
iron,  and  containing  shells. 

5.  Gnty  limestone,  of  a  dusky  colour. 

6.  Blue  limestone,  forming  a  bed  of  considerable  thickness. 

7.  Thin  seams  of  shale,  partly  bituminous,  alternating  with  thin 
beds  of  sandstone. 

8.  A  massive  bed  of  sandstone,  8  or  10  feet  thick. 

9.  A  bed  of  shale. 

10.  Schistose  sandstone,  splitting  into  thick  slates,  or  flags. 

11.  Bituminous  shale,  of  a  0ne  texture,  with  a  mixture  of  coaL 

12.  Whitish  sandstone;  the  lowest  bed  at  the  wyke. 

This  series  is  not  seen  complete  in  any  one  spot,  for  as  the 
higher  beds^n  the  list  are  found  only  on  the  south  side  of  the  wyke, 
so  the  lower  beds  do  not  appear  till  we  reach  the  north  side,  the  rise 
of  the  strata  being  in  that  direction. 

A  bed  corresponding  with  No.  7  is  usually  found  under  the  bine 
limestone  wherever  it  occurs.  It  varies  greatly  in  its  composition; 
sometimes^  as  here,  presenting  a  mixture  of  shale  and  sandstone,  in 
alternate  seams ;  sometimes,  as  in  Scugdate,  consisting  of  sandy  shale; 
and  sometimes  composed  entirely  of  schistose  sandstonei  of  which 
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we  have  an  instance  in  the  ravines  below  Sneatan.  Under  all  these 
variations,  the  bed  retains  more  or  less  of  its  bituminous  quality. 

No,  10  affords  very  good  flags,  for  vrhich  purpose  it  has  been 
sometimes  quarried-  Some  of  the  other  sandstone  beds  at  this  wyke, 
and  to  the  north  of  it,  are  also  quarried,  for  aiK;hitectural  uses. 

In  No.  II  we  have  the  first  decided  appearance  of  coal,  A  little 
to  the  north  of  the  wyke,  beyond  the  place  where  the  higher  strata 
arc  interrupted,  as  noticed  in  p.  106,  a  seam  of  coal  is  found,  which 
lias  sometimes  been  wrought.  Like  the  other  coal  seams  along  the 
ihore,  it  is  so  thin,  that,  unless  where  it  is  of  very  easy  access,  it  will 
scarcely  repay  the  expense  of  working.  This  bed  and  the  strata 
above  it,  rise  rather  rapidly  in  the  Cloughton  cliffs;  while  fresh  beds 
of  sandstone  and  shale  appear  beneath. 

Here,  however,  the  lower  beds  are  soon  entirely  concealed,  by 
a  remarkable  slip  of  the  upper  strata,  extending  longitudinally  along 
the  shore,  like  the  slip  between  Cayton  mil!  and  Scarborough  ;  and 
producing,  like  that,  a  higher  and  a  lower  cliff,  with  an  extensive 
platform  between  them.  In  the  higher  cliff  we  see  the  strata  in  their 
regular  order,  as  at  the  wyke:  but  in  the  lower  cliff,  which  is  washed 
by  the  sea,  they  are,  as  might  be  expected,  broken  and  irregular. 
The  intermediate  platform,  which  no  doubt  was  once  on  a  level  with 
the  surface  at  the  top  of  the  upper  cliff,  is  of  considerable  extent; 
being  in  some  places  nearly  a  furlong  in  breadth,  and  reaching  in 
length  above  half  a  mile,  the  slip  terminating  at  Haiburn  wyke,  the 
next  remarkable  creek  on  this  shore.  The  falling  of  this  slip  comes 
within  the  reach  of  tradition*  It  is  said  to  have  taken  place  at  the 
distance  of  about  four  generations,  or  within  the  last  200  years. 

At  the  back  of  Haiburn  wyke,  the  strata  are  again  interrupted, 
by  the  deep  valley,  or  ravine,  through  which  Haiburn  beck  flows  into 
the  sea.  That  this  interruption  has  not  been  produced  by  the  stream 
wearing  its  channel,  nor  by  the  mere  washing  away  of  the  strata,  may 
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be  inferred  from  the  singular  appearance  of  some  large  beda  of  sand- 
stone at  the  mouth  of  the  beck,  on  the  north  side.  These  beds  are 
curiously  bent,  in  the  form  of  a  segment  of  a  circle,  with  the  hollow 
part  uppermost;  indicating,  that  the  interruption  at  this  wyke  has 
been  connected  with  a  depression,  break,  or  curvature,  of  the  strata. 
The  broken  appearance  of  the  strata,  for  some  distance  to  the  north 
of  this  spot,  serves  to  corroborate  this  idea. 

Beyond  this  interruption,  we  again  qteet  with  steep  and  lofty 
cMfis,  in  which  the  strata  are  continued  in  regular  order.  And  here  we 
may  remark,  that  as  the  strata,  after  their  rapid  rise  from  Cloughton 
wyke,  become  nearly  horizontal  in  the  high  cliffs  to  the  south  of 
Haibum  wyke,  so  they  preserve  a  similar  direction  in  the  Stainton 
Dale  cliffs,  their  rise  being  for  the  most  part  very  gradual 

From  what  has  been  observed  concerning  the  transitions  and 
variations  in  this  series,  it  will  not  be  expected,  that  the  beds  in  the 
Stainton  cliffs,  will  correspond  exactly  with  those  at  Cloughton  wyke* 
The  following  is  a  summary  df  the  strata,  at  some  distance  to  the 
north  of  Haiburn  wyke: 

1.  Thick  beds  of  sandstone,  reaching  the  alluvial  surface. 

2*  A  thin  bed  of  shale. 

3.  The  grey  limestone, 

4.  The  blue  limestone. 

5.  Another  tliin  bed  of  shale. 

6.  A  bed  of  sandstone  of  vast  thickness. 

7.  A  very  large  bed  of  bituminous  shale,  containing  thin  seama 
of  coal,  and  thin  beds  of  schistose  sandstone. 

8.  A  thick  and  massive  bed  of  sandstone. 

9.  A  considerable  bed  of  shale,  descending  to  the  beach. 

This  series  does  not  proceed  far  undisturbed;  for  in  advancing 
northward,  we  soon  meet  with  another  longitudinal  slip  of  the  strata, 
of  far  greater  magnitude  than  any  thing  of  the  kind  which  we  have 
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yet  noticed.  It  is  fully  two  miles  in  length,  and  in  some  places 
aboot  a  quarter  of  a  mile  broad.  Here  we  find  double  clifib,  as  at 
the  Cayton  and  Clooghton  nlips,  and  a  large  tract  of  pasture  ground 
intervening,  with  some  coppice  wood.  The  lower  rliff,  as  at  the 
other  slips,  is  greatly  broken  and  dislocated;  while  the  cliff  that  rises 
behind  the  platform,  and  which  in  moat  places  is  of  a  much  greater 
thickness,  presents  the  strata  in  their  regular  position.  The  platform 
is  by  no  means  a  uniform  level,  the  enormous  masei  of  land  that  has 
sunk  down,  having  been  rent  and  disordered  in  its  fall;  the  fore  part 
generally  swelling  into  an  irregular  ridge,  while  the  back  part,  sink- 
ing much  lower,  has  become  a  long  hollow  trough  behind  it,  afford- 
ing,  as  at  the  Cayton  slip,  a  lodgement  for  stagnant  waters.  These 
waters  form  several  pools  and  marshes,  and  would  accumulate  into 
a  considerable  lake,  were  it  not  for  the  breaks  and  cross  fissures  of 
the  ridge,  through  which  they  have  outlets  towards  the  sea.  The 
ridge  is  not  only  divided  by  these  cross  fractures,  but  often  exhibits 
in  front  a  succession  of  terraces,  occasioned  by  a  like  number  of 
longitudinal  rents. 

It  would  be  of  little  nse  to  atteoipt  a  particular  description  of 
the  broken  strata  in  Ihe  lower  clifft^,  which  sometimes  consist  of  a 
confused  mixture  of  the  inferior  beds  of  the  series  with  those  which 
the  slip  has  brought  down  from  above,  and  sometimes  of  the  latter 
only,  the  former  being  sunk  or  thrust  out. 

The  following  is  a  sketch  of  the  strata  in  the  higher  cliff,  taken 
about  a  furlong  from  the  northern  extremity  of  the  slip: 

1.  Sandstone  at  the  top  of  the  cliff;  occupying  about  60  feek 

2.  Shale,  with  seams  of  schistose  sandstone;  about  80  feet* 

3.  Grey  and  blue  limestone;  15  feet  thick. 

4.  Shale ;  about  4  feet. 

5.  Hard  sandstone;  23  feet 

6.  Shale ;  30  feet. 
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7.  Sandstoae;  35  feet 

8.  Shale;  50  feet. 

9.  Sandstone;  16  feet 
10*  Shale;  60  feet. 

II.  Great  bed  of  sandstone,  of  a  very  dark  brown  colour,  and 
coarse  grain.  This  is  the  lowest  accessible  bed,  and  its  thickness 
could  not  be  ascertained,  the  inferior  part  of  it  being  covered  up. 
The  whole  series  may  be  nearly  400  feet  in  thickness,  the  cliffs  at  this 
place  being  very  lofty.  The  dimensions  of  the  beds,  however,  are 
not  given  from  actual  measurement.  The  inferior  beds  of  sandstone 
and  shale,  covered  up  by  the  slip,  may  occupy  another  100  feet,  or 
upwards;  making  the  whole  thickness  of  the  strata,  above  the  level 
of  tiie  sea,  about  500  feet. 

In  some  parts  of  the  sandstone  bed  No.  5,  there  are  quantities 
of  calc  spar  in  the  fissures  or  crevices.  Some  of  the  crystals  are  of 
the  long  pyramidal  form,  called  dog-tooth  spar;  and  are  highly 
transparent,  with  a  yellow  tinge*  Aggregated  masses  of  such  crystals 
are  sometimes  found  in  fissures  or  cavities,  with  their  bases  adhering 
to  one  side  of  the  fissure,  while  their  diamond  points,  crowded 
together,  form  a  curiously  indented  surface.  Similar  aggregations 
occur  in  the  fissures  of  the  oolite,  and  of  the  beds  immediately 
beneath  itt  it  may  be  questioned,  whether  the  calc  spar  of  this 
sandstone,  has  originated  in  the  calcareous  matter  belonging  to  the 
stone  itself,  or  in  what  has  descended  from  the  limestone  above  it* 
The  tatter  is  the  more  probable,  as  the  same  kind  of  spar  is  found  in 
some  of  the  fissures  of  the  limestone  itself. 

The  beds  below  No.  11  consist  of  an  allernation  of  sandstone 
and  shale,  with  a  small  portion  of  coal  and  of  ironstone.  This  lower 
part  of  the  series  may  be  seen  immediately  beyond  the  termination  of 
the  Stainton  slip,  particularly  at  the  point  where  the  great  bed  of  alum 
Bcbistus  first  makes  its  appearance.    The  beds  of  arenaceous  and 
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bituminous  shale  are  perhaps  more  numerous  at  this  spot>  than  at 
any  other  which  the  authors  examined.  Between  twenty  and  thirty 
bedsi  or  seams,  may  be  counted  in  the  front  of  the  cliff,  alternating 
With  sandstone  of  various  kinds;  the  large  beds  mentioned  above 
being  here  subdivided.  * 

The  transition  of  sandstone  into  shalei  or  of  shale  into  sand* 
stone,  so  common  in  this  part  of  the  strata^  is  sometimes  sudden,  and 
sometimes  very  gradual.  In  general,  where  the  shale  passes  into 
sandstone,  we  first  6nd  seams  of  sandstone  running  into  the  shale, 
and  these  seams  gradually  thicken,  till  the  shale  is  completely  thrust 
out.  The  order  is  of  course  reversed,  where  the  sandstone  passes 
into  shale.  Not  unfrequentiy,  where  beds  of  shale  and  sandstone 
alternate,  we  find  a  bed  of  shale  enlarging  its  dimensions,  so  as  to 
encroach  on  the  sandstone  above  or  below,  which  is  hence  reduced 
to  a  thin  seam,  if  not  thrust  out  altogether:  or  vice  versa,  a  seam  or 
small  stratum  of  sandstone  may  be  seen  swelling  into  a  vast  bed, 
compressing  the  shale  above  or  below  it  into  a  small  compass,  or 
entirely  excluding  it  Instances  of  such  transitions  may  be  seen  in 
abundance  along  the  coast,  as  in  the  cliffs  between  Whitby  and  Up- 
gang,  and  especially  at  Hawsker  Bottoms,  and  the  cliffs  opposite 
Gnipe-houe.  In  the  latter  place,  the  sandstone  a  little  above  the 
alum  rock  suddenly  acquires  an  immense  thickness,  forming  a  mas* 
sive  bed  about  40  or  50  feet  thick;  but  this  bed  continues  only  for  a 
short  space,  being  again  subdivided  into  thinner  beds,  interstratified 
with  shale.  Remarkable  transitions  may  also  be  observed  in  the  beds 
that  form  the  cover  of  some  of  the  alum-works,  particularly  those  of 
Stoupe  Brow  and  Lofthouse. 

Though  the  shale  of  this  series  is  generally  either  sandy  and 
micaceous,  or  bituminous,  or  a  mixture  of  both,  yet  in  several  in- 
stances it  contains  a  large  proportion  of  clay.  This  is  the  case  with 
a  bed  of  shale  at  the  upper  end  of  Tiipsdale,  a  branch  of  fiilsdale. 
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It  has  a  dark  brown  colour,  and  a  soapy  fee! ;  and  is  easily  divided 
into  thin  plates,  which  in  their  recent  state  are  soft  and  elastic,  but 
when  prepared  by  being  roasted  in  hot  turf  ashes,  are  used  by  the 
inhabitants  of  the  neighbouring  vales  for  baking  cakes,  being  capable 
of  bearing  the  heat  of  a  common  fire  for  several  years.  From  the 
use  to  which  these  plates  are  applied,  the  ravine  where  they  are  ob- 
tained is  called  Bakesione-gilL 

The  shales  of  this  member  of  the  strata  contain  very  few  animal 
remains,  but  in  the  bituminouH  shale  above  the  coal  seams,  we  find 
abundance  of  vegetable  impressions. 

Many  of  the  beds  of  shale  contain  balls  or  nodules  of  ironstone, 
usually  arranged  in  layers  or  courses,  parallel  to  the  strata  in  which 
they  are  imbedded.  In  some  instances,  the  nodules  are  so  numerous 
a8  to  form  nearly  a  continuous  stratum.  The  ironstone  is  uRually  very 
hard ;  but  in  many  places  we  find  it  in  the  form  of  a  rich  yellow,  or 
yellowish  brown,  ochre;  which  occurs  in  seams  as  well  as  in  balls. 
This  ochre  exists  in  considerable  quantity  in  the  fronts  of  some  of 
the  Cleveland  hills.  In  the  upper  end  of  Greenhoue  Burton,  there  is 
a  seam  of  red  ochre,  or  ruddle,  of  a  dark  red  colour.  Like  the  yel- 
low ochre,  it  is  of  a  fine  grain,  and  soils  the  fingers.  The  farmers, 
who  collect  it  for  marking  their  sheep,  give  the  cliff  where  it  is  found 
the  name  of  the  Rudd  scar. 

Ironstone  is  common  in  the  sandstone,  as  well  as  in  the  shale; 
sometimes  occurring  in  balls  or  patches,  sometimes  in  seams  incrust- 
ing  the  sandstone,  like  the  ironstone  between  Scarborough  and 
Cloughton  wyke.  There  is  a  very  hard  seam  in  the  cliff  at  Saltwick 
near  Whitby,  remarkable  for  the  remains  of  plants  which  abound  in  it 
The  ^ems  of  the  plants  appear  to  have  been  converted  into  calc  spar, 
which  has  been  decomposed  into  a  fine  white  powder,  resembling  the 
finest  flour.  The  stone  is  partly  argillaceous,  partly  calcareous, 
with  a  very  considerable  proportion  of  iron* 
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The  coal  searas  appearing  in  tbe  sea  cliffs  are  all  too  inconsiderable 
to  he  wrought  with  advantage.  In  a  few  instances,  however,  work- 
ings have  been  carried  on;  particularly  at  Clonghton  wyke,  as  noticed 
above;  and  at  Hawsker  Bottoms,  near  Whitby.  The  coal  at  ihe  for- 
mer place  is  the  highest  seam  occyrring  in  our  strata,  and  that  at  the 
latter  place  is  the  lowest,  being  only  a  few  yards  above  the  alum 
schist.  The  latter  appears  to  be  the  most  productive,  but  it  is  by  no 
means  easy  of  access.  In  May,  1826,  an  immense  mass  of  the  upper 
part  of  the  cliff  between  Whitby  and  Saltwick  fell  down,  and  the 
poor  people  of  Whitby  found  some  tons  of  good  coal  among  the 
broken  strata. 

In  the  interior,  where  the  hills  rise  to  a  great  height,  and  the 
strata  consequently  swell  into  a  greater  thickness,  the  coal  seams  are 
more  considerable,  and  have  been  wrought  for  70  or  80  years.  This 
is  particularly  the  case  at  Blakey  and  Rudland,  in  the  first  range  of 
our  alum  bills ;  and  at  Danby  or  Castleton,  in  the  second-  The  great- 
est thickness  of  coal  is  at  the  Danby  pits,  where  the  seam  is  17  inches. 
The  depth  from  the  surface  varies  from  15  to  CO  yards.  The  quantity 
of  coal  obtained  here,  may  be  about  200  or  300  bushels  per  day,  on 
an  average.  The  other  works  are  less  extensive.  At  tbe  Blakey  pits, 
the  seam  is  about  12  inches ;  and  at  Rudland,  il^is  only  finches  :  but 
at  both  places,  tbe  depth  from  the  surface  is  usually  less  than  at 
Danby-  New  coal  works  have  commenced  at  the  upper  part  of 
Glazedale,  and  at  the  head  of  Fryop,  where  the  seam  is  about  16  in- 
ches, and  the  depth  from  the  surface  about  18  yards.  Coal  has  also 
been  got  at  Maybecks  on  the  Sneaton  estate,  where  the  seam  is  6  in- 
ches. Above  30  years  ago,  there  was  coal  obtained  at  Allen  Tofts 
in  Godeland,  where  the  seam  was  above  two  feet  thick,  being  the 
greatest  known  in  this  district;  but  this  was  found  to  be  merely  an 
accidental  swell  of  the  coal  stratum,  which  was  soon  exhausted.    In 
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almost  all  these  spots,  the  seam  wrought  is  one  of  the  uppermost  in 
the  series^  being  not  far  below  the  blue  limestone. 

As  the  blue  limestone  passes  through  the  Hambleton  hills,  and 
appears  in  the  valleys  beyond  them,  so  also  does  the  coal.  It  has 
been  found  at  Coxwold,  not  many  yards  below  the  blue  limestone. 
Here  a  coal  work  commenced  above  20  years  ago,  and  was  continued 
10  years.  The  seam  was  about  12  or  13  inches,  where  it  was  thickest; 
the  depth  from  the  surface  varied  from  7  yards  to  29  yards,  the  seam 
having  a  rapid  dip  towards  the  north-west.  The  covering  here,  as  at 
the  pits  in  our  alum  hills,  consists  of  sandstone  and  shale,  the  latter 
containing  hard  nodules. 

In  all  these  coal  strata,  the  middle  part  of  the  seam  usually  con- 
sists of  good  coal,  breaking  into  cubical  fragments ;  while  the  rest  is 
of  an  inferior  quality,  differing  little  from  the  fine  bituminous  shale. 

As  the  coal  seams  wrought  in  the  interior  belong  to  the  upper 
part  of  this  series,  it  is  possible,  that  in  some  places  a  richer  seam 
may  be  discovered  in  a  lower  position,  corresponding  with  the  seam 
at  Hawsker  Bottoms,  but  increased  in  thickness,  according  to  the 
greater  elevation  of  the  hills.  No  such  discovery,  however,  has  yet 
been  made.  The  boring  for  coal,  carried  on  by  Colonel  Wilson,  in 
1821,  at  Maybecks,  more  than  half  a  mile  above  Falling  Foss,  shews 
that  no  valuable  seam  can  be  found  there.  The  following  list  of  the 
borings,  kindly  communicated  by  that  gentleman,  may  be  found  inte- 
resting :  — 
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Fathoms  Yds.      Ft.       In. 

Qrej  meUl  (grey  ihale)  9 —  —         1.         6. 

Dark  blue  metal  {blue  ikale) —  ~        —       10. 

Qrej  ^Bt  (grey  iondfiime)    , 1.  —        —        — '. 

Graymetalwith  post  girdles  (^e$fsAa2fi9tlAiMMitf2et)  1.  —        «»        .. 

Grey  metal  with  skares  of  coal  (hiivmhumi  ihaie)  ^-  1.        —        — 

White  poBi  (whUe  taudtiane) —  1.        —        — 

Grey  metal , —  — 

Coal —  — 

€rrey  metal  stone —  1 . 

White  post  with  wmter •—  -^ 

S^whitepost —  1. 

Grey  metal  stone    —  1. 

Black  stone  with  a  mixture  of  coal  (6i<tfmt«oiM«Aai^)  -^  -— 

Blue  metal  and  metal  stone    ...4 1.  — 

Strong  white  post    —  — 

Bloe  metal  with  Bkares  of  coal •—    '  1. 

Grey  ppst  with  metal  partings  (grey  strndUime  mtk 

seame  qf  elude)   2.  1. 

Whin  (ironstone) —  — 

Grey  post  with  partings 1.  -« 

White  post  with  a  mixtore  of  whin —  — 

Dark  blue  metal —  1. 

Whin    —  — 

Dark  blue  metal  with  skares  of  coal —  — 

Grey  metal  stone —  1. 

Grey  post  with  a  mixture  of  whin 5.  1. 

Grey  metal —  !• 

limestone   —  1.        —        — 

Grey  metal  stone 1.  —        — -        — 

Whitepost —  1.        —       10. 

Toted  41  —       —       — 


1. 

2. 

<— 

5. 

2. 
1.' 

C. 

_ 

3. 

— 

6. 

1. 

— 

I. 

— 

1. 

C. 

2. 

6. 

— 

4. 

2. 

1     1 

9. 

— 

— 

«. 

1, 

9. 

2. 

6. 

2. 

7. 

2. 

«. 

The  last  three  rocks  in  the  list  probably  belong  to  the  dogger, 
that  ties  orer  the  alum  shale;  as  we  know  not  of  any  other  beds 
containing  limestone,  in  this  part  of  the  series.    Tk»  whoje  depth 
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bored  into  is  41  fathoms,  or  246  feet ;  and  as  the  place  of  the  boring 
is  about  20  yards.below  the  six  inch  seam  of  coal  formerly  mentioned, 
and  the  latter  about  15  yards  below  the  blue  limestone,  it  appears, 
that  the  whole  series,  between  that  limestone  and  the  alum  shale, 
must  occupy  more  than  350  feet.  The  elevation  of  the  surface  at  the 
place  of  the  boring,  is  ascertained  to  be  630  feet  above  the  level  of 
the  sea:  that  of  the  neighbouring  heights  near  Newton  House,  786 
feet.  There  must  be  a  bend  in  the  strata  near  the  boring;  for  the 
limestone  and  other  beds  on  the  south  side  have  a  rise  towards  thi 
south,  whereas  the  beds  at  Falling  Foss,  where  the  alum  shale  crops 
out,  dip  towards  the  south. 

The  same  enterprising  gentleman  has  made  another  experiment 
for  coal,  on  the  south-east  bank  of  the  Esk,  opposite  the  village  of 
Ruswarp.  This  new  station,  which  is  only  a  few  yards  above  the 
level  of  the  sea  at  spring  tides,  commences  with  nearly  the  same  part 
of  the  series  as  the  Maybecks  station;  the  strata  here  being  greatly 
sunk  down  from  their  proper  position.  This  boring  was  also  unsuc- 
cessful, though  it  was  continued  to  a  much  greater  depth,  penetrating 
some  fathoms  into  the  alum  shale;  as  will  be  seen  by  the  following 
list :  — 

Fathoms    Ydf.     Ft.        Id. 
Boil  tJkd  gnrtllj  cltLj  {%.  e.  aUuvium)    3.         1.         1.        — 

B\xkt  meUA  (ion^  ihale)    1.         i.         1.        — 

Black  stone  {hituminaui  shale) —        •—         8.        — 

Grej  metal  (grey  thale) •—         1.        —        — 
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Fathomf  Yds.  Ft.  In. 

Blae  mcUl , —  —  2.  6. 

Kack  stone  with  a  mixture  of  coal ^^  -^  —  6. 

Bkre  metal —  !•  — •  6. 

Coal _  _  _  6. 

Grey  post  with  water *-  1.  — -  4. 

WhUk  (inmiiane): _  _  _  8. 

Grey  poat    —  1.  —  — 

Blue  metal 1.  —  2.  — 

Blue  metal  stone  (blue  $chUt§$e  itmdttane)   —  1.  —  — 

Grey  metal • *••.•••••••  •"•  1.  •"•  •-• 

Grey  and  white  post  ...« 1.  -^  1.  —. 

Grey  metal  with  post  girdles 2.  —*  1.  8. 

Blue  metal  stone • —  —  2.  — 

White  post  with  metal  par^gs 3.  —  —  4. 

Grey  metal  with  shares  of  coal —  1.  —  — 

Grey  metal  stone    —  1-  I.  — 

Whin   —  —  1,  §. 

Grey  post  with  metal  partings 1.  1.  ).  6. 

Whin    -^  ^  1.  — 

Grey  post  with  metal  partings  3.  —  —  — 

Grey  metal —  —  2.  — 

Foul  coal —  —  —  5. 

Grey  metal  ^h  post  girdles ^.  1.  1.  8.  7- 

Grey  post -^  L  ^^  -* 

Grey  metal  atone 2.  «^  2.  -» 

Coal _  -^  -«  4. 

Grey  metal —  !•  1  •  2. 

Coal _  _  —  11. 

Grey  metal 1.  —  —  — 

Grey  post    —  1.  1.  7* 

Whin.     (ThUtmd  the  j»re£edmir9i^  appear  to  form 

the  dogger) —  —  1.  8. 

Blue  metal  stone  with  a  mixture  of  limestone  {alum 

thale  with  nodulee  of  lia$) 5.  —  !•  0. 

Grey  post  with  a  mixture  of  whin  (troiiffoiitf  fcoiMf)  —  —  1.  — 

Blue  metal  or  ahuDd  (dbim  filofe  eonitsMMO  ^«  !•  —  ~ 
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Fathomt  Yds.      Ft.       In. 
White  sktmy  post  (another  hard  hand  in  the  alum 

shale)  —  1.         2.        — 

Blue  metal —  1.        —        — 

Grey  metal  with  bard  lumps  in  several  places  (in- 
ferior alum  $hale  with  hard  twduks) 2.  1.          1.        —I 

Total    57  —         1.        — 


Thi8  boringi  carried  on  to  the  depth  of  340  feet,  shews  the  oc- 
currence of  at  least  4  seams  of  coal,  the  lowest  of  which  is  the  most 
considerable,  being  1 1  inches.  This  seam,*  like  the  corresponding 
seam  in  the  cliffs,  is  only  a  few  feet  above  the  dogger;  and  the  boring 
has  been  continued  under  the  latter,  about  100  feet  into  the  aluminous 
series;  which  in  this  place,  as  at  Saltwick,  is  far  from  being  so  thick 
as  it  is  at  Kettleness,  Boulby,  and  other  spots.  Yet  the  boring  must 
be  continued  to  a  much  greater  depth,  before  it  can  reach  the  strata 
under  the  alum  shale. 

it  has  been  already  observed,  that  the  sandstone  of  this  series  is 
of  very  different  qualities ;  and  this  is  obvious  from  the  lists  of  beds  now 
given.  Some  of  the  beds  are  very  hard  and  highly  siliceous,  approach- 
ing to  the  character  of  the  crow-stone.  A  bed  of  this  description, 
which  our  borers  would  call  strong  white  post,  occurs  in  the  Stainton 
cliffs,  in  a  part  of  the  series  above  100  feet  higher  than  the  alum  schist. 
It  is  remarkable  for  containing  petrified  reeds.      The  same  kind  of 
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of  aay  size  that  may  be  wanted-  The  huge  blocks  employed  in  con* 
strilhting  the  Whitby  piers  were  brought  fraui  these  quarries,  particu- 
larly tlioj*e  of  Aislaby,  Great  quantities  of  the  same  stone  have, 
within  these  few  years,  been  shipped  at  Whitby,  for  the  piers  of 
Margate  and  Ramsgate,  and  for  the  foundations  of  the  Strand  bridgp, 
and  the  new  London  bridge,  now  erecting. 

Instances  of  the  discovery  of  living  toads,  lodged  in  cavitiea^ 
within  solid  blocks  of  sandstone,  have  occurred  in  our  district,  as  in 
many  other  places.  Some  years  ago,  one  was  found  in  a  block  among 
the  materials  used  at  the  Whitby  piers.  Phenomena  of  this  descrip- 
tion have  been  observed  in  this  country  at  a  very  early  period.  William 
of  Newburgh,  in  the  same  chapter  in  which  he  mentions  the  Gipsies, 
as  formerly  noticed,  relates  among  the  prodigies  of  his  times,  the 
discovery  of  a  living  toad  in  a  block  of  stone;  but,  after  the  Aishioa 
of  the  monkish  writers,  he  clothes  1h8  narrative  with  more  of  the 
marvellous  than  we  can  receive.  Some  men,  who  were  quarrying 
stone  for  building,  found  at  a  considerable  depth  a  handsome  and 
curious  block,  apparently  composed  of  two  stones  closely  cemented 
together*  The  block  being  split,  in  the  presence  of  a  bishop  who 
lived  at  that  place,  there  appeared  in  a  cavity  within  it,  to  the  astonish- 
ment of  the  beholders,  a  live  toad,  having  a  chain  of  gold  round  bis 
neck!  He  had  not  also  a  crown  on  his  head,  but  being  regarded^ 
it  would  seem,  as  the  monarch  of  the  quarry,  his  little  dusky 
majesty  was,  by  order  of  the  bishop,  again  shut  up  in  his  narrow 
palace;  and  this  being  replaced  in  the  centre  of  his  territory,  was 
deeply  covered  up  with  rubbish,  that  no  sacrilegious  hand  might  violate 
his  sacred  person,  or  despoil  him  of  his  royal  ornaments. 

In  a  marginal  note  on  this  pat^sage  of  Newburgb,  in  the  Antwerp 
edition  of  15(17,  it  is  stated  by  the  writer  of  the  note,  C.  Lang,  that 
in  the  coal  pils  of  his  country,  in  the  vicinity  of  Leeds>  it  was  very 
common  to  find  large  round  nodules,  smooth  and  very  hard,  contfiia* 
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ing  live  toadsi  in  cavities  ia  their  centre,  which  had  no  visible  com* 
munication  with  the  exterior  part  of  the  stone. — About  30  years 
ago,  a  live  toad  was  found  in  the  grey  limestone,  in  the  quarry 
formerly  mentioned,  on  the  side  of  the  Tork  road,  a  little  to  the 
lontb  of  Malton,  Mr.  John  Larcom  of  Malton,  with  three  other 
persons,  witnessed  this  discovery*  Another  instance  occurred  about 
40  years  ago,  at  Herrington  quarry,  near  Houghton-le-Spring.  John 
Jackson,  a  labourer,  now  living  at  Sunderland,  and  lately  in  the  em- 
ployment of  Thomas  Baker,  Esq  ,  was  breaking  a  block  of  limestone 
in  that  quarry,  and  the  block  splitting  in  two,  longitudinally,  a  live 
toad  was  found  in  the  midst  of  it,  in  a  hole  nearly  adapted  to  its  size^ 
but  containing  also  a  little  water*  No  care  was  taken  to  preserve  either 
the  stone  or  the  aniraal.  The  latter  moved  off,  as  soon  as  discovered, 
and  escaped  into  some  waste  water  in  the  quarry.  We  are  the  more 
particular  in  recording  these  facts,  obtained  from  personal  examination 
of  eye-witnesses,  because  some  modern  philosophers  have  attempted 
to  explode  such  accounts  as  wholly  fabulous. 

It  is  no  easy  matter  to  account  for  a  phenomenon  of  this  descrip- 
tion; for  whether  we  suppose,  that  the  animal  is  coeval  with  the  rock 
which  incloses  it,  or  that  the  spawn  which  produced  it  has  been 
conveyed  by  water  through  some  narrow  channel  or  pore,  into  the 
cavity  where  it  is  found  in  a  state  of  maturity,  we  are  involved  in 
difficulties  which  cannot  be  very  easily  solved. 

Many  of  our  sandstone  beds  contain  petrified  wood.  Fragments 
of  charcoal,  and  even  large  branches  of  trees  in  the  state  of  charcoal, 
are  stilt  more  frequent.  In  some  places,  we  find  in  the  sandstone, 
patches  of  real  coal,  but  of  a  finer  grain  than  the  coal  that  occurs  ia 
seams,  approaching  more  to  jet,  but  not  possessing  its  solidity,  nor  its 
conchoidal  fracture*  Real  jet  lias  also  been  discovered  in  the  same 
situations.  Such  coal  patches  have  been  found  in  the  sandstone  on 
the  banks  of  the  Esk,  above  the  npper  part  of  Whitby  harbour.      In 
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a  bed  of  ferruginous  sandsJtone,  ia  the  clifl's  near  Saltwick,  speciraens 
of  arragoniie  or  Jios  Jerri  occur;  but  not  in  great  quantity.  It  is 
found  in  horizontal  seams  or  bates  in  the  stone,  usually  forming  a 
thin  white  cnmi  on  the  upper  side,  but  sometimes  distributed  in 
beautiful  stars  of  diverging  silky  crystals,  resembling  tvaveUite^  for 
whicfi  mineral  it  was  at  first  mistaken. 

In  a  great  part  of  the  sandstone  strata  in  this  series,  we  meet  with 
the  same  appearances  already  described  as  occurrinfj  between  Caylon 
mill  and  Scarborough,  the  beds  being  divided  by  diagonal  and  irregular 
partings,  instead  of  presenting  seams  parallel  to  the  course  of  the  strata. 
Instances  of  this  kind  may  be  seen  in  the  cliffs  on  the  west  side  of 
Whitby  harbour,  and  in  numbers  of  other  places  along  the  coast 

Some  of  the  sandstone  of  this  series  is  a  kind  of  conglomerate 
or  breccia,  having  the  appearance  of  sand  and  gravel  cemented  into 
a  solid  mass.  A  remarkable  instance  of  this  nature  may  be  seen  in 
the  bank  below  the  church-yard  of  Whitby,  a  few  yards  from  the  top 
of  the  long  flight  of  steps  leading  up  to  I  be  church-  The  bed  alluded 
to  bears  such  a  strong  resemblance  to  sand  and  gravely  that  it  almost 
requires  the  evidence  of  touch,  to  convince  the  spectator  that  it  is  a 
solid  stratum. 

One  of  the  most  remarkable  beds  in  this  series  is  the  lowest  mem- 
ber of  it,  viz.  the  bed  called  the  dogger^  which  lies  immediately  over 
the  alum  schist.  This  is  a  singular  species  of  conglomerate,  assuming 
a  variety  of  forms.  In  some  places,  it  is  a  coarse  dark  coloured 
sandstone,  with  a  mixture  of  light  coloured  grains,  or  minute  frag- 
ments;  in  others,  it  is  a  coarse  breccia,  containing  numerous  small 
stones  of  various  shapes,  generally  with  rounded  angles;  and  in 
others,  it  contains  shells  and  petrified  wood,  as  well  as  minute  grains, 
and  small  stones.  The  base  is  of  vaiious  colours,  being  brown, 
reddish  or  purplish,  dark  yellow  or  ochrey,  dark  grey,  ash-coloured, 
and  olive*     It  is  no  less  various  in  its  composition,  being  sometimes 
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so  calcareous  as  to  effervesce  with  acids,  sometimes  an  argillaceous 
wandstone,  sometimes  rather  siliceous,  and  not  unfrequently  a  kind  of 
clay  ironstone.  Iron  is  a  very  common  ingredient  in  this  rock,  and 
gometimes  appears  in  considerable  quantity. 

The  imbedded  fragments  are  still  more  diversified  than  the  base 
that  includes  them.  Some  are  calcareous,  others  siliceous,  others 
argillaceous;  some  are  bard,  others  soft;  some  are  crystalline  and 
transparent  or  translucent,  but  the  greater  part  are  earthy  and  opaque; 
some  are  flat,  but  more  are  roundish ;  some  have  sharp  angles,  but  a 
greater  number  are  smooth  or  blunted  ;  some  have  the  appearance  of 
concretions,  like  the  ova  of  the  oolite^  Imt  most  of  them  seem  to 
have  once  belonged  to  other  rocks.  They  are  of  all  sizes,  from  the 
most  minute  grain,  to  the  size  of  a  pigeon's  egg,  which  they  rarely 
exceed.  They  also  exhibit  a  great  variety  of  colour,  most  of  them 
being  whitish,  giving  the  stone  a  speckled  appearance;  whilst  many 
of  them,  especially  the  larger  pebbles  or  fragments,  are  of  a  dusky 
colour,  and  others  black,  blue,  green,  &c.  Of  the  crystalline  frag- 
ments, some  consist  of  siliceous  crystals,  others  of  calc  spar.  Many 
of  the  white  specks  in  this  stone  appear  to  have  resulted  from  the 
decomposition  of  such  crystalline  fragments. 

Besides  the  crystalline  substances  derived  from  pre-existing 
rocks,  there  are  other  crystals,  in  many  specimens  of  the  dogger,  that 
geem  to  belong  to  the  stone  itself,  or  that  have  been  formed  in  it< 
Some  of  these  crystals  are  diffused  through  the  stone,  others  are 
collected  in  thin  masses.  The  most  singular  mineral  found  in  the 
latter  state  iu  galena  or  lead-glance,  which  exists  in  slender  veins,  or  in 
crevices,  accompanied  with  a  sparry  substance.  It  has  its  usual 
metallic  lustre,  and  lamellar  structure;  but  is  found  in  very  small 
quantity.  The  authors  have  observed  it  only  between  Whitby  and 
Saltwick,  and  above  the  alum  works  at  Sand  send.  Blende  is  aba 
found  in  this  rock,  but  is  equally  rare. 
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In  many  places,  the  dogger  consists  but  of  one  bed,  which 
is  thick  and  hard;  but  very  often  it  is  divided  into  several  beds. 
The  stone,  whether  consisting  of  one  bed  or  more,  is  very  frequently 
split  into  numeroiis  blocks,  by  vertical  partings  or  cross  fissures. 
These  fissures  or  cracks,  however,  are  not  open,  but  filled  with  thin 
ferruginous  lamina',  or  plates,  that  seem  to  have  shivered  off  from  the 
blocks;  or  with  ochrey  clay,  apparently  resol  ting  from  the  decompo- 
sition of  such  lamina,  or  of  the  solid  stone.  In  such  instances,  and 
indeed  tliroughout  most  of  its  extent,  the  dogger  contains  a  consider- 
able portion  of  iron ;  and  rusty  coatings  often  exfoliate  from  the  stone, 
where  it  is  exposed  to  the  action  of  the  atmosphere.  Ferroginou?^ 
plates,  however,  sometimes  accompany  the  dogger,  in  situations 
where  tliey  can  scarcely  be  supposed  to  be  exfoliations,  being  dis- 
persed in  seams  of  shale,  or  of  schistose  sandstone;  in  which  situa- 
tions, nodules  of  ironstone  also  occur.  Thus,  in  a  part  of  the  cover 
of  Sandsend  alum  rock,  the  dogger  comprises  tlie  following  beds: 

1.  Hard  ferruginous  sandstone;  I  foot. 

2.  Schistose  sandstone,  containing  rusty  plates;  6  inches. 

3.  Solid  blocks,  divided  by  vertical  fissures,  containing  rusty 
plates  and  shale;  3  feet,  6  inches, 

4.  Shale,  containing  plates  and  nodules  of  ironstone;  3  feet. 

5.  Another  bed  of  blocks,  with  cross  seams,  as  in  No,  3;  3  feet, 
Cinches. — This  bed  lies  immediately  over  the  alum  schist 

As  an  additional  illustration  of  the  nature  and  connections  of  the 
dogger,  we  subjoin  a  list  of  the  whole  beds  covering  the  alum  rock, 
at  Littlebeck: 

1.  Arenaceous  shale,  containing  nodules  of  ironstone,  immedi- 
ately under  the  alluvium ;  20  feet 

2.  White  sandstone,  containing  fragments  of  charcoal,  with  sub- 
stances resembling  roots  of  shrubs;  2  feet. 

3.  Another  bed  of  sandy  shale;  2  or 3  feet. 
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4.  While  sandstone,  with  fragments  of  charcoal;  1  foot. 

5.  Schistosesandstone,  or  very  sandy  shale;  containing  ironstone, 
partly  in  nodules,  partly  in  veins  or  plates;  3  feet. 

6.  Coarse  sandstone,  being  properly  the  first  bed  of  the  dogger; 

1  foot. 

7.  Second  bed  of  dogger,  of  a  blueish  colour,  with  numerous 
specks,  some  of  which  are  white,  and  some  black  and  shining;  1  foot 
and  a  half. 

8.  Third  bed,  of  a  brownish  colour,  with  blue  patches  or  seams; 

2  feet. 

9.  Fourth  and  lowest  bed,  lying  immediately  over  the  aluminous 
schistus,  of  a  brownish  colour;  3  or  4  feet.  —  The  last  three  beds  are 
parted  by  cross  fractures,  in  which  is  found,  as  in  other  parts  of  the 
dogger,  ferruginous  matter  in  plates  or  veins,  or  in  a  kind  of  powder. 
In  these  beds  also,  especiaHy  in  No.  8,  we  find  quantities  of  shells, 
not  generally  diffused  through  the  stone,  but  in  clusters  or  groups,  here 
and  there.  The  shells  are  most  numerous  among  the  ferruginous  matter 
that  fills  up  the  cracks  or  cross  fissures. 

At  Falling  Foss,  which  is  in  the  same  valley,  about  a  mile  fur* 
thcr  up,  the  dogger  beds  are  of  a  similar  description,  but  inferior  in 
ttiicknesH.  They  contain  a  number  of  shells,  which  are  most  abund- 
ant in  the  seams  between  the  blocks.  Where  the  shells  occur,  the 
nUme  not  only  contains  much   calcareous  matter,   but  is  strongly 


ALUM  SHALE. 


133 


considerable  quantity,  partly  dispersed  throughout  the  stone,  but 
principally  in  calcareous  patches  or  nuclei,  imbedded  here  and  there. 

To  this  account  of  the  dogger  vte  may  add,  that  in  the  hills 
fronting  the  plain  of  Cleveland,  as  at  Guisborougb,  Ayton,  Carlton, 
&c.,  there  seems  to  be  no  bed  corresponding  with  it;  or  perhaps  it 
may  be  more  correct  to  say,  that  in  these  bills  it  loses  its  conglomerate 
character,  and  passes  into  common  sandstone. 

Having  described  the  series  of  strata  intervening  between  the 
blue  limestone  and  the  aluminous  schistus,  we  might  notice  the 
remarkable  undulations  and  breaks  in  these  strata ;  but  it  will  be  most 
proper  to  defer  our  account  of  these  phenomena,  till  we  have  taken 
a  view  of  the  next  member  of  our  strata,  viz. 

THE  GRBAT  BEDS  OF  ALUM  SHAI«E. 

The  aluminous  schistus,  as  has  already  been  intimated,  forms  a 
most  important  feature  in  the  three  ranges  of  hills  in  the  northern 
part  of  our  district,  which  we  have  therefore  denominated  the  alum 
HILLS.  This  schistus  forms  beds  of  immense  thickness,  interstratified 
with  seams,  or  thinner  beds,  of  various  descriptions.  It  begins  to  rise 
above  the  level  of  the  sea  towards  the  northern  extremity  of  the 
Stainton  Dale  cliffs,  nearly  a  mile  te  th«  south  of  the  Peak ;  and  is 
continued  along  the  coast,  with  a  few  interruptions  which  will  be 
noticed,  to  Saltburn  and  Bed  car,  at  the  mouth  of  the  Tees.  On  the 
western  side  of  the  hills,  it  first  makes  its  appearance  at  Thimblcby, 
near  Gsmotherley,  where  it  rises  from  under  the  north-west  skirts  of 
the  Harableton  hills;  and  from  thence  it  proceeds  along  the  western 
and  northern  fronts  of  the  Cleveland  hills,  to  the  mouth  of  the  Tees; 
leaving,  however,  a  considerable  plain,  between  the  fronts  of  the 
hills  and  the  river  Tees,  where  no  alum  rock  is  found. 

To  give  a  more  distinct  view  of  the  aluminous  strata,  and  the 
beds  subordinate  to  them,  it  will  be  best  to  describe  them  as  they 
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appear  in  the  lofty  cliffs  at  Boulby ;  where  these  strata  are  more  entire 
than  in  almost  any  other  spot,  and.at  the  same  time  are  of  easy  access. 
The  whole  series  of  beds,  from  the  summit  of  the  cliffs  down  to  the 
beach,  may  be  thus  enumerated  : 

1.  The  alluvial  covering;  5  feet 

2.  Beds  of  sandstone;  50  feet. 

3.  Shale,  sandy  and  bituminous,  with  a  few  seams  of  sandstone; 
30  feet. 

4.  Sandstone,  with  a  few  seams  of  shale;  25  feet. 

5.  Dogger ;  5  or  6  feet. 

These  beds  bring  us  down  to  the  alum  works,  which  are  carried 
on  in  the  next  member  of  the  series. 

6.  Main  bed  of  aluminous  schistus,  or  alum  rock ;  200  feet. 

7«  Imperfect  seams,  or  flat  nodules,  of  hard  blue  limestone, 
mixed  with  alum  shale;  10  feet. 

8.  Hard  and  compact  alum  shale;  30  feet. 

9.  Ironstone,  in  beds,  or  rows  of  nodules,  interstratified  with 
the  shale;   15  feet. 

10.  Shale,  with  a  few  ironstone  nodules;  40  feet. 

11.  Bedn  of  argillo-calcareous  sandstone,  with  some  shell  lime- 
nUmtf  intersf ratified  with  seams  of  shale;  60  feet. 

12.  Alum  shale  ;  100  feet.    This  bed  comes  down  to  the  beach, 
ififhffff!  it  neemn  more  compact  than  in  the  cliff,  the  sea  water  preventing 
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that  beacon  and  the  Ytrge  of  the  cliff  in  front  of  it,  is  much  less  than 
100  feet.  The  beds,  however,  vary  in  thickness,  in  different  places; 
though  they  are  ranch  more  uniform  in  their  nature  and  order  than 
those  of  the  series  last  described* 

Having  taken  this  general  view  of  the  alum  shale,  and  the  bed« 
subordinate  to  it,  as  they  appear  at  Boulby,  let  us  notice  more  parti- 
cularly the  nature  of  the  different  beds,  in  their  order. 

The  first  and  principal  member  of  this  series  is  the  main  bed  of 
ALUM  SHALE,  marked  (A)  in  the  Section,  This  bed  varies  from  about 
180  to  200  feet  in  thickness.  It  has  the  laminated  or  slaty  structure, 
parting-  horizontally  into  plates,  which  are  more  or  less  thin,  accord- 
ing as  they  are  higher  or  lower  in  the  bed,  the  lowest  parts  of  it  being 
the  least  fissile.  This  difference,  however,  may  result  from  a  difference 
of  exposure  and  of  pressure,  more  than  a  real  diversity  of  structure; 
for  the  most  compact  blocks,  taken  from  the  lower  part  of  the  bed, 
soon  split  into  thin  laminae,  when  exposed  to  the  atmosphere,  and 
released  from  the  pressure  of  the  superincumbent  mass*  The  slaty 
fragments,  under  the  continued  action  of  the  atmosphere,  will  split 
again  into  very  thin  lamellae,  which  are  blown  about  with  the  winds. — 
Besides  these  horizontal  partings,  this  rock  is  divided  by  vertical 
seams.  These  are  disposed  in  two  sets,  the  seams  of  each  set  being 
parallel  to  one  another,  but  crossing  those  of  the  other  set  obliquely; 
and  hence,  by  the  intersections  of  these  two  sets  of  seams,  the  rock 
is  split  into  rhomboidal  blocks.  The  seams,  however,  are  not  placed 
at  regular  distances,  so  that  the  solid  rhomboids  are  more  or  less 
oblong;  and  since  these  vertical  fissures,  like  the  horizontal  partings, 
diminish  in  number  as  we  descend,  the  rhomboidal  sections  grow 
larger  and  more  compact,  according  to  their  depth.  Sometimes  the 
two  sets  of  vertical  seams  cross  each  other  nearly  at  right  angles, 
dividing  the  rock  into  parallelopipeds^  rather  than  solid  rhomboids* 
We  may  add,  that,  of  the  intersecting  veins  or  seams,  some  are  princi* 
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pal  veiDS,  which  may  be  traced  to  a  great  distance;  others  are  suhordi- 
nate,  running  only  a  short  way  in  the  rock. 

When  broken  in  the  direction  of  the  laminse,  the  alum  schist  pre- 
sents a  smooth  fracture,  and  very  fine  grain,  and  feels  rather  soft  and 
unctuous,  especially  in  the  upper  part  of  the  beds.  The  cross  fracture 
is  dull,  and  somewhat  rough  and  hackly.  The  rock  is  of  a  dark  slatfi 
colour;  but  when  pounded  has  a  lighter  hue,  resembling  grey  clay.  The 
cross  seams,  as  in  some  varieties  of  coal,  are  often  tilled  with  a  kind 
of  coating,  and  occasionally  with  calc  spar.  The  coating  is  generally 
an  efflorescence  of  sulphate  of  alumine,  mixed  with  oxide  of  iron,  which 
last  gives  it  a  rusty  colour.  The  efflorescence  sometimes  increases  by 
exposure  to  the  air,  and  the  rusty  coating  tends,  under  favourable 
circumstances,  to  preserve  the  rock  from  further  decomposition. 

The  schistus  of  this  bed  is  found  to  contain  alumine,  silex, 
magnesia,  lime,  oxide  of  iron,  bitumen,  sulphur,  and  water:  the 
proportions  of  which  vary  considerably  in  diDerent  parts  of  the  bed. 
Alumine,  or  pure  clay,  is  of  course  a  principal  ingredient  in  every 
part  of  it;  the  proportion  being  often  30  per  cent,  or  upwards.  It 
also  contains  a  large  proportion  of  silex.  The  s^ulphur  is  most  copious 
in  the  upper  part  of  the  bed,  and  the  bitumen  in  the  lower  part.  A 
considerable  portion  of  lime  is  also  contained  in  the  schist,  being  not 
Qnly  found  in  seams  or  veins  in  the  state  of  calc  spar,  but  diffused  iu 
some  degree  through  the  mass  of  the  rock*  The  minute  shining 
specks  generally  discernible  in  the  surface  of  the  laminae,  are  proba- 
bly crystals  of  selenite  rather  than  mica.  Selenite  is  often  found  in 
the  seams,  in  fine  diverging  crystals,  crossing  one  another.  The  same 
mineral  also  occurs  in  considerable  quantity  among  decomposed 
shale,  particularly  in  the  old  alum  works.  The  formation  of  crystals 
of  this  kind  is  a  process  still  going  forward;  for  we  often  find  them, 
among  rubbish  at  the  alum  works,  in  circumstances  which  clearly 
prove,  that  they  must  have  been  formed  since  the  rubbish  was  depo* 
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sited,  Arragnnile,  ox  flo$fen%  has  been  found,  with  calcareous  sla- 
lactitei  depending  from  the  roof  of  some  old  excavations  in  tlie  alum 
rock  near  Sandsend,— The  specific  gravity  of  the  schist  is,  on  an 
average,  about  2*48< 

It  is  from  the  upper  half  of  this  bed  that  alum  is  extracted.  The 
dogger  and  other  covering  strata  being  removed,  the  rock  is  hewed 
with  picks,  &c.,  and  the  broken  fragments  are  laid  in  a  heap,  and 
calcined;  a  process  which  is  much  facilitated  by  the  quantity  of  ^ul* 
phur  and  bitumen  in  the  schist.  The  rock,  indeed,  under  certain 
circumstances,  is  subject  to  spontaneous  combustion,  when  suddenly 
exposed  to  moisture  and  the  effects  of  the  atmosphere.  Some  years 
ago,  a  considerable  part  of  the  cliff,  in  a  small  wyke  or  bay  between 
Runswick  and  Staithes,  fell  down  and  took  fire,  and  continued  to 
burn  for  two  or  three  years.  The  upper  part  of  the  rock,  containing 
most  sulphur,  is  the  most  valuable  for  producing  alum,  a  cubic  yard 
at  the  top  producing  as  much  as  five  cubic  yards  at  the  depth  of  100 
feet.  The  quarrying  of  the  rock  is  not  carried  on  to  a  greater  depth 
than  about  90  or  100  feet,  as  below  that  depth  it  is  too  unproductive 
to  remunerate  the  proprietor.  The  calcined  !> hale  is  steeped  in  pits, 
and  the  lixivium  being  drained  off,  is  boiled  in  pans,  with  a  certain 
proportion  of  muriate  of  potash;  and  the  liquor  being  conveyed  into 
coolers,  deposits  the  crystals  of  alum;  which  are  afterwards  washed, 
and  dissolved  by  boiling,  to  be  re-crystallized  in  a  purer  state.* 

The  main  bed  of  alum  shale  abounds  with  petrifactions,  consist- 
ing of  wood,  bones,  but  especially  shells,  among  which  the  ammo* 


*  For  a  more  fuU  iccount  of  tlie  process  of  making;  alum,  the  history  of  tbe  altitn  workii, 
&c*,  see  HUtory  of  Wliitby  and  tlie  Vicinity,  VuL  II.  p.  806 — 81?.  See  also  Mr,  Winler'a 
Esiay  in  Nicholson's  Pliiiosophical  Journal  for  April,  1 810.  In  that  Essay,  howerer^  there 
are  a  fen*  mistakes.  For  infitance^  it  is  asserted^  ttiat  both  the  BaiidBtone  and  schistuSj  in  the 
alutii  difitri«t,  are  traversed  by  veins  interaectiiig  each  other  at  right  angles,  so  thai  "  their 
masses  alwayt  appear  Id  the  form  of  solid  parallelogracns  ;*'  when  the  truth  is^  that  the  sand- 
stone is  extremely  Irrei^ular  as  to  its  paningtjj  and  the  seams  of  the  schistus  for  the  most  pari 
cross  each  other  obl^uely,  dividiiig  the  rock  into  rhotnhoidal  mabscs. 
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nites  (the  well  known  Whitby  snakes  fortes)  hold  a  conspicuous  place. 
The  petrified  substances  often  occur  in  a  detached  form  among  the 
schistus,  but  they  are  more  frequently  enveloped  with  a  crust,  or 
included  in  hard  nodules.  These  nodules,  which  occur  in  almost  all 
parts  of  the  aluminoun  strata,  are  generally  of  a  kind  of  blue  limestone, 
combined  with  pyrites;  which  last  often  forms  the  outer  crust  of  the 
nodules,  and  also  penetrates  them  in  the  form  of  veins.  Sometimes 
the  nodules  consist  of  solid  masses  of  pyrites,  with  little  or  no  lime- 
stone. They  do  not  always  contain  organic  remains.  It  is  scarcely 
necessary  to  add,  that  alumine  and  silex  enter  into  the  composition  of 
these  stones,  as  well  as  lime  and  pyrites*,  though  the  two  last  are  the 
principal  ingredients. 

These  nodules  are  commonly  of  a  lenticular  or  discoidal  shape, 
like  flattened  globes.  Some  of  ihem  are  nearly  or  entirely  globular, 
which  is  particularly  the  case  with  several  of  the  smaller  nodules, 
from  4  or  5  inches  to  8  or  10  inches  in  diameter;  the  larger  masses 
being  always  flattened,  many  of  them  resembling  millstones  with  thin 
edges.  Several  of  the  flat  nodules  are  oval,  and  others  are  of  an 
irregular  shape;  but  the  circular  form  is  by  far  the  most  predominant. 
It  is  of  more  importance  to  observe,  that  whatever  form  the  masses 
may  assume,  their  flat  surfaces  or  planes  are  always  parallel  to  the 
surface  of  tlie  general  bed ;  and  where  they  run  in  rows  or  courses, 
as  is  of! en  the  case,  such  courses  preserve  the  same  parallelism,  being 
horizontal  where  the  strata  are  horizontal,  and  dipping  where  they 
dip.  This  remark,  which  we  formerly  made  concerning  the  nodules 
of  flint  in  the  chalk,  and  nodules  of  limestone  in  the  argillo-calcareous 
sandstone  below  t!i(^  oolite,  is  equally  applicable  to  the  ironstone 
nodules  occurring  in  the  shale,  both  in  the  alum  hills  and  in  the  oolite 
district.  Even  the  globular  masses  in  the  alum  shale  are  surroundcil 
or  marked  with  circular  zones,  the  planes  of  which  are  parallel  to 
the  plane  of  the  strata  in  which  they  are  imbedded. 
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In  the  quarrying  of  the  schistus  for  the  purpose  of  making  alum, 
the  nodules  are  all  thrown  aside.  When  long  exposed  to  the  air  and 
the  rains,  they  are  partially  decomposed,  the  sulpljur  of  the  pyrites 
evaporating,  and  the  iron  undergoing  oxidation;  and  hence  they  ex- 
change their  blue  or  brassy  aspect  for  a  red  or  ferruginous  hue,  and 
losing  their  extreme  hardness,  are  split  into  shivery  fragments.  It  is 
observable,  however,  that  the  nodules  which  roll  about  in  great 
numbers  on  the  bearh  usually  preserve  their  colour  and  their  solidity, 
the  sea  water  preventing  their  decomposition.  Within  the  last  fifteen 
years,  the  nodules  have  been  collected,  at  some  of  the  alum  works,  to 
be  employed  in  the  manufacture  of  terras,  or  Roman  cement.  For  this 
purpose,  they  are  burnt  in  a  kiln;  then  broken,  and  pounded  with 
stampers,  and  lastly  ground  to  powder  in  a  mill.  This  powder,  when 
mixed  up  properly  with  water,  forms  a  durable  cement.  The  nodules 
that  contain  much  pyrites  are  rejected  as  unfit  for  this  use,  the  more 
calcareous  nodules  being  the  best. 

Many  of  the  nodules  contain  calc  spar,  which  often  occurs  among 
the  petrifactions;  the  chambers  of  the  ammonites  and  nautilites  being 
usually  filled  with  it.  Siliceous  crystals  are  not  uncommon  in  similar 
situations,  the  cavities  in  the  nodules  being  sometimes  lined  with  them. 
Several  of  the  nodules  are  of  the  kind  called  septaria^  being  traversed 
by  sepia^  or  cross  veins,  dividing  them  into  compartments.  These 
for  the  most  part  abound  with  calc  spar. 

In  the  cavities  of  nodules  containing  petrifactions,  we  sometimes 
meet  with  petroleum,  or  mineral  oil.  When  first  exposed,  it  is  gene- 
rally quite  duid,  and  of  a  dark  ^reen  colour;  but  it  soon  becomes  viscid 
and  black,  and  at  last  hardens  into  a  kind  of  pitch,  which  readily 
melts  with  heat,  and  when  ignited  burns  with  a  crackling  noise,  and 
emits  a  strong  bituminous  sraelL  It  is  occasionally  found  in  the  viscid, 
or  in  the  hardened  state,  at  its  first  exposure.  As  this  substance  is 
usually,  if  not  always^  accompanied  with  animal  remains,  being  mo^jt 
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commonly  found  in  the  chambers  of  nautilites  and  ammomtes^  it  ig 
not  unlikely,  that  its  formation  has  originated  in  the  animal  oil»  be- 
longing  to  the  shellfish. 

Some  of  the  larger  nodules  or  blocks,  of  a  rounded  or  oval 
shape,  are  incrusted  with  a  calcareous  substance,  which  has  been 
termed  cone-in-cone  coralloid.  It  is  composed  of  an  immense  number 
of  cones,  from  an  inch  to  six  inches  in  height,  all  pointing  towards 
the  central  block,  having  the  interstices  between  them  filled  with 
calcareous  matter.  The  cones  are  variously  aggregated;  the  larger 
containing  several  concentric  cones  witbin  them,  and  one  cluster  often 
encroaching  on  another,  or  reclining  on  the  side  of  another^  so  as 
almost  to  make  their  apices  meet*  When  the  »tone  is  broken^  the 
cones  are  very  discernible  in  the  fracture,  and  may  often  be  taken 
ont  singly,  or  in  clusters*  They  are  transversely  marked  with  undu- 
lating wrinkled  lines*  which  perhaps  point  out  the  margins  of  the 
successive  lamelltE,  or  coatings,  of  which  the  cones  are  composed. 
This  stone  has  the  blueish  colour  and  soft  feel  of  the  alum  schist.  It 
is  occasionally  found  in  patches,  not  attached  to  any  central  block. 

The  jtt  that  occurs  in  this  bed,  of  the  finest  quality,  and  often  in 
considerable  quantity,  will  fall  to  be  described  in  the  Second  Part  of 
this  Work ;  for  it  belongs  to  the  list  of  organic  remains,  being  obviously 
a  particular  modification  of  petrified  wood. 

Having  given  a  description  of  the  main  bed  of  the  alum  rock 
(No.  6  of  the  series  at  Boulby),  let  us  proceed  to  a  lower  part  of  the 
rock  (No.  7),  which  we  have  stated  to  consist  of  imperfect  seams, 

OR  FLAT  NODULES,  OF  HARD  BLUE  LIMESTONE,  MIXED  WITH,  OR 
IMBEDDED    IN,    ALUM    SHALE. 

This  part  of  the  strata  (marked  /)  is  not,  strictly  speaking,  a  new 
bed,  but  a  continuation  of  the  same  bed  somewhat  modified  ;  for  there 
IK  no  precise  line  of  demarkation  hetween  this  part  of  the  strata  and  the 
main  bed  of  schistus.     When  the  shale  has  descended  about  180  or 
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200  feet,  tlie  imbedded  nodules  or  blocks  become  larger  and  more 
abundant^  sometimes  running  in  the  shale  in  lengthened  rows,  approach- 
ing to  seams.  Like  the  courses  of  flint  in  the  chalk,  they  do  not  form 
any  continued  stratum,  but  the  flat  masses  are  so  numerous  and  broad, 
that  they  may  be  traced  in  a  kind  of  imperfect  seams  through  a  consid- 
erable space.      The  shale  containing  them  is  generally  hard. 

Among  the  imbedded  masses  of  this  part  of  the  rock,  we  find 
the  same  variety  as  in  the  upper  part  of  the  schist.  Some  of  thera 
are  highly  pyritous,  others  strongly  bituminous ;  some  of  them  abound 
with  organic  remains,  others  contain,  few  or  none;  some  are  incrusted 
with  the  cone-in-cone  coralloid,  others  are  septaria. 

The  greater  part  of  these  flat  masses  are  composed  of  a  hard 
blue  limestone,  similar  to  what  is  called  the  lias  limestone.  Our 
aluminous  strata,  indeed,  are  considered  as  corresponding  with  the 
lias  of  the  southern  counties ;  though  there  is  nothing  in  these 
counties  analogous  to  the  coal  measures  above  our  alum  shale.  In  the 
lias  of  the  south  of  England,  the  beds  of  limestone  are  much  more 
considerable  than  the  scanty  seams  occurring  in  our  shale* 

Where  these  masses  of  blue  limestone  are  overflowed  by  the  sea, 
near  low  water,  they  are  often  perforated  by  shellfish  of  the  phola$ 
family,  who  hollow  out  their  little  cells  in  this  smooth  fine  grained 
stone,  as  they  also  do  in  some  of  the  harder  beds  of  alum  shale, 

In  the  rocky  pavement  of  our  shores,  the  limestone  masses  are 
often  seen  elevated  above  the  surface;  the  shale,  which  is  softer,  be- 
ing worn  or  washed  away  all  around  them.  Where  a  regular  course  of 
flat  masses,  like  thin  edged  millstones,  is  thus  exposed,  it  presents  the 
singular  appearance  of  a  collection  of  little  round  eminences,  each  of 
which  resembles  the  base  of  a  cone.  A  fine  collection  of  these 
protuberances,  each  having  its  millstone  covering,  may  be  seen  on 
the  shore  a  little  to  the  south  of  Peak ;  and  something  of  the  same 
kind  occurs  between  Sandsend  and  Kettleness. 

N   N 


143 


DESCRIPTION  OF  THE  STRATA. 


Though  most  of  the  flat  masses  consist  of  a  blue  limestone,  that 
has  a  fine  grain,  and  a  smooth  and  somewhat  conchoidal  fracture,  there 
are  others  of  a  smoke  grey  colour,  having  a  coarser  texture,  and  a 
more  dull  and  earthy  aspect.  The  latter  are  remarkable  for  the  un- 
pleasant  and  strongly  bituminous  smell,  which  they  emit  when  struck 
with  the  hammer.  In  the  recent  fracture,  there  are  a  number  of 
extremely  minute  shining  crystals,  which  however  are  scarcely 
discernible  with  the  naked  eye.  This  kind  of  limestone  occurs  also 
in  the  southern  counties,  and  is  called  the  black  or  fetid  lias  J* 

That  part  of  the  alum  rock  which  abounds  with  these  large  mas- 
ses, or  imperfect  seams,  of  limestone,  may  be  estimated  at  ten  feet ; 
though  it  is  sometimes  less,  and  sometimes  considerably  more.  This 
part  of  the  rock  we  may  distinguish  by  the  name  of  the  Sandsend  beds, 
as  in  tracing  the  series  from  Whitby  to  the  heights  at  Boulby^  we  find 
these  seams  of  lias  first  making  their  appearance  on  the  shore  below 
the  Sandsend  alum  works. 

We  now  descend  to  the  next  member  of  the  aluminous  strata, 
which  consists  of  hard  and  compact  alxtm  shale,  No.  8  in  the 
Boulby  series.  This  also  is  not  a  new  bed,  but  a  continuation  of  the 
great  bed  of  scliistus.  It  differs  from  the  upper  part  of  the  bed| 
chiefly  in  being  much  more  solid  and  compact,  and  in  containing  less 
sulphur;  and  it  differs  from  that  part  of  the  rock  last  described,  in 
containing  fewer  imbedded  nodules  or  masses,  and  tliose  generally 
smaller,  in  other  respects,  its  nodules  are  similar  to  those  in  the 
echistus  above  it.  They  consist  of  limestone  and  pyrites,  and  are 
extremely  hard  ;  and  owing  to  the  hardness  of  the  rock  itself,  they  are 
not  very  easily  detached  from  their  beds,  so  that  they  often  stand  out 


*  See  Mr.  Horner's  Esgay  ob  the  Geology  of  Somersetshire,  Geological  TninB.  111.  p.  368. 
There  are  se feral  vaneties  of  fetid  limestone.  A  fibrous  and  radiated  kind,  of  a  brown  colour^ 
occQrt  in  the  Sunderland  rocks.  A  fetid  limestone,  of  a  greyiiih  wlute  colour,  is  found  at  the 
Dead  Sea,  and  at  some  of  the  Egyptian  pyramidB.  Sec  Clark 'i  Travels,  U.  p.  538.  HL  p.  130. 
Some  of  these  varieties  are  called  dink-stone.  The  emiisioii  of  a  gaseoui  sulpbtiretted  hydro- 
l^eo  It  conaidered  as  the  cause  of  the  strong  odour. 
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While  the  compact  schistus  generally  presents  a  perpendicular 
face,  like  a  vast  wall,  very  frequently  smootk  and  even,  tbe  whole 
of  the  aluminous  beds,  where  they  front  the  sea,  form  steep  cliffs, 
sometimes  perpendicular,  and  sometimes  overhanging.  Hence,  as 
the  higher  parts  of  the  rock  have  such  a  tendency  to  split,  the  exa- 
mination of  the  beds  beneath  is  attended  with  danger,  especially  after 
frosts,  or  heavy  rains.  Fatal  accidents  have  in  many  instances  occur- 
red, by  the  falling  of  portions  of  the  rock  on  persons  below.  The 
most  singular  accident  of  this  kind  ever  known,  happened  about  18 
years  ago,  on  the  shore  between  Staiths  and  fioulby.  While  two 
young  girls,  sisters,  of  the  name  Grundy,  belonging  to  Staiths,  were 
sitting  together  on  the  scar^  or  rocky  pavement  of  the  shore,  a  splinter 
which  fell  from  the  higher  part  of  the  cliff,  and  by  hitting  some  pro* 
jecting  ledge  of  the  rock  acquired  a  rotatory  motion,  struck  one  of 
the  girls  on  the  hinder  part  of  the  neck,  and  in  a  moment  severed  her 
bead  from  her  body.  The  head  was  thrown  forward,  and  rolled 
along  the  scar  to  the  distance  of  several  yards. 

The  thickness  of  the  hard  and  compact  schistus  may  be  stated 
at  30  feet.  This  statement,  however,  is  simply  intended  to  give  a 
general  notion  of  its  relative  magnitude.  Its  actual  dimensions  can* 
not  be  given  with  mpch  precision ;  there  being  no  distinct  line  of 
separation,  between  this  part  of  the  rock  and  that  which  precedes  it 

There  is,  however,  a  well  defined  parting,  between  the  compact 
fchale  and  the  next  member  of  the  alapQinous  strata  (marked ; 
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kind  of  ferruginous  limestone.  In  most  places,  however,  they  con- 
tain a  large  proportion  of  iron,  which  sorae  have  estimated  at  from 
30  to  60  per  cent ;  an  eslimation  perhaps  beyond  the  truth.  Silex 
and  alumine  also  enter  into  the  composition  of  the  stone.  Quantities 
of  the  ore  have  been  collected,  and  conveyed  to  Newcastle  to  be 
smelted  at  the  founderies.  Zinc  in  the  state  of  blende  is  not  un- 
common in  these  beds,  especially  in  ammonites  and  petrified  wood; 
and  in  some  specimens  of  the  latter,  we  find  longitudinal  veins  of 
pyrites  intersected  by  cross  veins  of  blende.  The  same  mineral  is 
also  met  with  in  other  parts  of  the  aluminous  strata. 

The  number  of  the  ironstone  beds  and  the  intervals  between  them 
are  greatly  diversified.  In  some  places,  we  find  only  three  or  four 
seams;  in  others,  12  or  13,  if  not  more.  Some  of  the  intervening 
beds  of  shale  are  only  a  foot  or  two  in  thickness,  while  others  are 
three  or  four  feet.  Here  the  shale  begins  to  lose  its  fine  grain  and 
smooth  surface;  becoming  rather  rough  and  sandy,  with  some  speckis 
of  mica.  Where  the  shale  comes  in  contact  with  the  ironstone,  it  is 
often  partially  indurated,  through  the  effect  of  the  iron. 

In  giving  the  series  of  beds  at  Boulby,  we  have  estimated  these 
ironstone  seams  (No  9)  at  15  feet  in  thickness ;  but  they  often  occupy 
more  than  double  that  space,  particularly  where  the  seams  are  very 
numerous.  As  these  beds  rise  up  at  Kettleness,  we  may  denominate 
them,  by  way  of  distinction,  the  Kettleness  beds. 

The  next  part  of  the  strata  (No  10).  consisting  of  shale,  with 
SOME  IRONSTONE  NODULES,  may  be  described  in  a  few  words.  It  is 
a  continuation  of  No.  9,  but  with  a  smaller  proportion  of  ironstone; 
the  latter  usually  presenting  only  a  few  scattered  nodules^  or  strag- 
gling rows  of  nodules.  We  have  stated  this  member  of  the  Boulby 
series  at  40  feet;  but  where  the  ironstone  seams  are  very  numerous, 
so  as  to  occupy  a  large  space,  its   dimensions  are  proportionally 

reduced.    This  part  of  the  series  and  the  former  are  so  connected, 
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that  where  the  shale  predominates,  the  ironstone  is  scanty ;  and  where 
the  ironstone  abounds,  the  limits  of  the  shale  are  contracted.  We 
might  therefore  have  considered  both  as  forming  one  bed,  consisting 
of  shale»  somewhat  sandy  and  micaceous,  with  ironstone  seams  and 
nodules  imbedded  in  it,  principally  occupying  the  highest  part  of  the 
bed,  but  often  descending  more  or  less  towards  the  lower  part 

Below  this  portion  of  the  aluminous  strata,  we  find  interstratifi- 
cd  with  the  shale,  some  beds  of  argillo-calcareous  sandstone, 
WITH  SHELL  LIMESTONE.  This  member  of  the  series  (No.  II)  forms  a 
Tery  conspicuous  band  in  the  aluminous  cliffs,  wherever  it  rises  above 
the  sea.  It  consists  chiefly  of  sandstone,  arranged  in  various  beds; 
two  or  three  of  which  are  generally  thick  and  massive,  while  the  rest 
are  more  thin  and  schistose*  The  sandstone  is  of  various  colouru; 
nucb  as,  ash  grey,  blueish  grey,  pale  brown,  and  yellowish  grey.  It 
abounds  with  specks  of  mica,  particularly  in  the  schistose  beds  or 
seams;  which  also  contain  the  greatest  number  of  shells* 

In  the  upper  part  of  these  beds,  there  are  two  or  three  seams  of 
shell  limestone,  consisting  almost  entirely  of  shells,  with  very  little 
cement  These  seams  are  seldom  more  than  a  few  inches  in  thick- 
ness. Sometimes  a  seam  of  this  kind  may  be  found  adhering,  like 
a  crust,  to  a  bed  of  sandstone.  It  is  also  not  uncommon,  in  this 
ntmber  of  the  strata,  especially  in  the  upper  part  of  it,  to  find  sand* 
stone  beds  or  seams  covered  with  a  crust  of  iron.stone. 

All  these  rocks,  of  whatever  kind,  are  interstratified  with  seams 
or  thin  beds  of  shale ;  which,  however,  is  often  so  sandy  and 
micaceous,  as  to  difler  very  little  from  the  schistose  sandstone.  The 
whole  together  occupy  a  space  of  about  60  feet,  at  Boulby;  but  in 
several  places  they  are  not  so  thick,  while  in  other  places,  particu* 
larly  at  Huntclifl',  and  between  Skinningrave  and  Lofthouse  alum- 
house,  they  swell  to  the  thickness  of  80  or  100  feet^  a  large  portion  of 
the  clifl' consisting  of  sstndstone  beds^  parted  by  thin  seams  of  shale* 
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As  the  strata  now  described  (marked  n  in  the  Section)  rise  up  at 
Staiths^  we  may  name  them  the  StaitAs  beds. 

We  are  now  arrived  at  the  lowest  alum  shale  (marked  #), 
No,  12  of  the  Boulby  series.  This  is  the  lowest  part  of  our  strata, 
appearing  in  the  sea  clifls;  and,  like  the  main  bed  of  aluminous 
schistus,  it  is  of  great  thickness.  At  Boulby  it  rises  more  than  100 
feet  above  the  level  of  the  sea,  and  in  some  parts  of  Huntclift*,  about 
130  feet.  Its  depth  below  the  sea  is  yet  unexplored ;  for  though 
borings  for  coal  have  been  tried  along  our  northern  shores,  in  various 
spots,  near  Skinningrave,  Saltburn,  and  Coatliam,  they  have  never 
been  carried  to  such  a  depth  as  to  penetrate  beyond  the  blue  shale* 
The  boring  at  Coalham,  conducted  under  the  direction  of  Sir  Charles 
Turner  in  1788,  reached  the  depth  of  between  40  and  50  fathoms. 
This  may  be  considered  as  tlie  lowest  point  in  the  aluminous  strata 
hitherto  attained;  for  the  rocks  opposite  Redcarand  Coathani  belong 
to  a  lower  portion  of  these  strata  than  the  foot  of  Huntctiff. 

The  lowest  shale  is  of  various  qualities ;  but  in  general  it  is  more 
or  less  sandy  and  micaceous.  It  is  only  imperfectly  schistose;  for  it 
does  not,  like  the  principal  bed,  split  into  thin  laminae,  smooth  and 
fine  grained;  but  has  a  coarse,  earthy,  dull  aspect,  and  splits,  or 
rather  breaks,  into  rough  irregular  pieces.  Though  we  speak  of  this 
shale  as  one  bed,  it  is  subdivided,  especially  towards  the  lower  part 
of  it,  into  a  number  of  successive  beds,  or  courses;  each  of  which 
has  usually  a  kind  of  hardened  crust  on  its  surface,  while  the  rest  of 
the  bed  is  more  soft  and  friable.  These  crusts,  generally  speaking, 
may  be  considered  as  various  modifications  of  the  shale  itself,  rather 
than  bands  of  other  kinds  of  rock*  In  some  of  them,  the  shale  is 
indurated  by  a  copious  mixture  of  sand,  so  as  to  approach  to  sand- 
stone; in  some,  it  is  hardened  by  oxide  of  iron;  and  in  not  a  few, 
it  derives  its  hardness  from  an  increase  of  calcareous  matter,  which 
the  shells  imbedded  in  it  have  served  to  augment     Sometimes  there 
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m  §o  Diich  lime  in  the  shale,  that  it  readity  effervesces  with  &cids. 
Tliere  are  some  instances,  however,  in  which  these  crusts,  or  p^tt- 
mgikf  may  be  said  to  consist  of  sandstone,  ironstone,  or  limestone, 
rallier  than  of  indurated  shale;  as  we  may  see  in  some  of  the  Redcar 
rocks,  where  we  find  an  immense  number  of  shelving  beds  succeed- 
ing one  another,  each  having  its  indurated  surface  or  covtiriog.  In 
the  beds  forming  the  scar,  opposite  the  alum  works  of  Stoupe  Brow 
and  Peak,  belonging  also  to  the  lowest  part  of  the  aluminous  strata, 
we  find  a  number  of  successive  courses  of  shale,  some  of  which  are 
covered  with  considerable  crusts  of  limestone,  ironstone^  or  sand- 
stone. 

Nodules  of  pyritous  limestone  are  as  common  in  the  lowest  shale 
as  in  the  main  bed  of  alum  rock*  They  are  generally  small,  and  often 
nearly  globular,  resembling  cannon  balls.  Sometiryes  we  meet  with 
two  connected  together  by  a  slender  bar,  like  a  double  shot.  The 
pyritous  balls  of  Huntcliff  have  been  celebrated  since  the  days  of 
Drayton/  Most  of  them  contain  organic  remains,  which  are  also 
plentifully  distributed  throughout  the  shale.  The  nodules  are  some- 
times arranged  in  partial  rows;  but  more  frequently  occur  in  a 
detached  form* 

Such  are  the  different  beds  belonging  to  the  aluminous  series. 
In  closing  our  description  of  them,  it  may  be  proper  to  remark,  that 
while  they  preserve  nearly  the  same  order  throughout  the  alum  hills, 
they  are  subject  to  considerable  variations,  in  regard  to  their  qualities^ 


♦  Ttic  Rocks  by  Moulfffravc  too,  my  glories  forth  to  set. 
Out  of  their  cranied  Clecves,  can  give  you  perfect  Jet, 
And  upon  Huntctip  nab,  you  every  wli^^re  may  find^ 
(As  though  nice  Nature  lov'd  to  vary  in  this  kind) 
Stones  of  a  Spherkk  forme  of  sundry  Mickles  fram'dj 
That  well  they  Cilohes  of  stone^  or  bullets  might  he  nam'dj 
For  aoy  ordnance  fit  ^  which  broke  with  Hammers  hloweSj 
Doe  hetdlesie  Soikes  of  stun e^  within  their  Rounds  enelose. 

Drayton*  Polj-olblon. 
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and  the  spaces  wbich  they  severally  occupy.  Somc4imes  the  upper 
part  of  the  main  bed  of  shale  is  sandy  and  raicaceousi  like  tlie  lowest 
fibale.  This  is  especially  the  case,  where  the  dogger  is  eitiier  wanting, 
or  materially  changed  ;  as  in  the  top  of  Kirkby  alum  works^  where  the 
shale  acquires  a  greenish  hue  to  the  depth  of  about  10  feet;  and  still 
more,  at  the  spot  where  the  alum  shale  first  rises  above  the  sea,  a 
little  to  the  south  of  Peak-  Tbere  the  dogger  and  thesbale,  where 
they  come  in  contact,  seem  to  have  mutually  exchanged  some  of  their 
respective  qualities;  the  dogger  acquiring  something  of  the  softness 
and  colour  of  the  shale;  while  tbe  shale,  to  a  considerable  depth,  is 
sandy  and  micaceous  like  the  dogger,  and  of  a  lighter  grey  than  is 
usual  in  this  bed.  The  shale  partakes  also  with  the  dogger,  in  its 
ferruginous  and  calcareous  matter;  the  latter  being  in  some  places  so 
copious  that  the  shale  eflervesces  strongly  with  acids- 

But  the  variations  in  this  series  are  most  observable,  in  the  hard 
bands  of  limestone,  ironstone,  and  sandstone,  that  run  in  the  shale. 
In  some  places,  as  has  been  intimated,  the  Sandsend  or  lias  band  is 
contracted  ;  in  others^  it  is  dilated  :  and  the  same  remark  applies  still 
more  to  the  Kettleness  or  ironstone  band.  The  latter  somelimeH  de- 
scends towards  the  Staiths  or  sandstone  band;  which  is  equally 
subject  to  variations,  the  two  or  three  thick  beds,  of  which  it  is 
principally  composed,  being  in  some  places  almost  in  contact  with 
each  other,  while  in  other  places  they  widely  diverge,  considerable 
beds  of  shale  intervening  between  them.  Illustrations  of  these  re- 
marks may  be  seen  between  Hawsker  Bottoms  and  Robin  Hood's 
Bay;  and  in  the  lower  part  of  the  bill  at  Kirkby  alum  works,  as  also 
in  some  others  of  the  Cleveland  hills. 

Having  taken  a  view  of  the  beds  comprising  this  series,  let  nn 
now  attend  to  the  most  remarkable  breaks  or  dislocations  in  tbe  alum 
hills,  and  the  principal  undulations  in  their  strata. 
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In  a  few  instances,  we  meet  here  with  longitudinal  slips  of  the 
strata  on  the  coast,  similar  to  those  of  Cay  ton,  Cloughton,  and  Stain- 
ton;  forming  a  higher  and  a  lower  cliff,  with  a  long  terrace  between. 
One  example  of  this  kind  occurs  at  Holmsgriff,  between  Sandsend 
and  Kettleness;  another  on  the  north  side  of  the  village  of  Runs- 
wick.  The  village  itself  stands  on  a  kind  of  terrace,  or  rather  on  a 
series  of  terraces,  on  the  side  of  the  cliff;  and  it  is  not  uncommon 
to  find  in  this  romantic  place,  houses  that  have  shrunk  down  with 
the  ground  on  which  they  stand.  About  150  years  ago,  the  whole 
village  then  existing,  with  the  exception  of  a  single  house,  sunk  down 
in  one  night,  the  cliff  giving  way  beneath  it.  The  ground  that  sunk, 
which  probably  consisted  chiefly  of  alluvium,  was  to  the  south  of  the 
present  village.* 

Dislocations  of  another  kind,  which  must  be  nearly  as  ancient 
as  the  rocks  themselves,  are  frequently  observed  in  the  aluminous 
strata,  and  the  beds  above  them.  Some  of  these  breaks  are  very 
trivial,  consisting  merely  in  the  subsidence  of  one  part  of  the  strata, 
at  a  vertical  fissure,  a  foot  or  two  below  the  corresponding  strata  on 
the  opposite  side  of  the  fissure.  Thus  at  a  place  below  Sandsend  alum 
works,  near  Holmsgriff,  we  find  on  the  scar  a  fracture  of  the  schis- 
tose beds,  running  out  obliquely  from  the  cliff,  in  the  direction  of 
one  set  of  the  cross  veins.  It  runs  in  two  parallel  lines,  two  or  three 
feet  asunder;  and  the  surface  of  the  b(id  on  one  side  is  a  foot  or  more 
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further  on,  at  Kettieness  point,  a  similar  break  is  perceived.  It  has^ 
only  affected  one  of  the  cross  veins,  but  the  subsidence  has  been 
greater  than  at  the  former  slip,  the  difference  of  level  between  the 
corresponding  beds  on  the  opposite  sides  of  the  fracture  being  nearly 
six  feet.  The  redness  of  the  ironstone  bands  makes  this  break  very 
conspicuous. 

Such  breaks,  however,  are  scarcely  worthy  of  notice,  when 
compared  with  the  enormous  dislocations  of  the  strata  observed  in 
other  parts  of  the  alum  hills.  Of  these  the  largest  is  that  of  Peak,  a 
view  of  which  is  given  in  the  Frontispiece  to  this  Work.  The  view  is 
taken  from  one  of  the  outermost  ledges  of  the  broken  rocks,  lying 
off  the  north-east  point  of  the  promontory.  To  the  left,  that  is,  to  the 
south,  is  seen,  at  the  distance  of  about  a  mile,  the  point  where  the 
alum  schist,  covered  with  the  dogger,  first  rises  from  the  sea.  The 
gradual  ascent  of  the  schist  and  its  covering  is  partly  concealed  in  a 
recess  on  the  shore,  so  that  their  progress  is  not  observed  from  that 
point  of  view,  till  they  have  acquired  a  considerable  elevation.  They 
are  seen  forming  a  prominent  feature  in  the  cliff  on  the  left  hand,  with 
sloping  banks  of  rubbish  at  their  base,  and  above  them  an  extensive 
slope  of  sandy  and  coaly  schistus,  rising  to  a  great  height,  and  sur- 
mounted by  massive  beds  of  sandstone,  which  are  the  highest  rocks 
at  the  Peak.  The  whole  of  these  strata  advance  northward  without 
interruption,  till  they  pass  the  summit  of  the  Peak,  immediately  be* 
yond  which,  we  find  the  upper  strata  discontinued,  and  a  huge  mass 
of  sandstone  strata,  apparently  brought  down  from  the  strata  at  the 
top,  may  be  seen  near  the  middle  of  the  cliff,  on  a  level  with  the 
dogger  beds  and  the  lower  part  of  the  saddy  shale.  Adjoining  to 
this  sandstone  mass  on  the  north,  and  directly  over  the  three  female 
figures,  we  come  to  strata  of  a  very  different  description,  forming 
a  steep  cliff,  descending  suddenly  to  the  sea.  At  the  top  of  this  cliff, 
which  has  a  triangular  summit  when  viewed  from  the  sea,  there  is  a 
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portion  of  the  lowest  part  of  the  Siailhs  beds,  beneath  which  is  the 
lowest  shnle^  occupying,  as  at  Boulby  and  Hunlclifl',  more  than  100 
feet,  and  strelchin*^  alon;?  the  shore  towards  the  right,  tliat  is,  towards 
the  norlh-westt.  Here,  therefore,  a  dreadful  convulsion  must  have 
occurred,  either  by  the  elevation  of  the  strata  on  the  north,  or  the 
subsidence  of  those  on  the  south  ;  and  as  the  dogger,  on  the  left  hand 
side  of  the  slip,  is  nearly  on  a  level  with  the  inferior  part  of  the  Staitbs 
beds,  on  the  right;  and  the  beds  here  seem  to  be  of  the  same  general 
thickness  as  at  Boulby,  we  cannot  estimate  the  quantity  of  subsidence 
at  less  than  thuke  hundred  feet! 

The  place  of  the  fissure  in  the  cliff  is  concealed  by  alluvium, 
broken  shale,  and  rubbish,  heaped  together  in  wild  confusion  ;  and  the 
whole  shore  bears  marks  of  violent  disruption.  The  rocks  in  the  fore- 
ground, where  the  females  are  collecting  limpets,  consist  chiefly  of 
the  upper  part  of  the  Stailhs  beds,  which  are  stretched  out  to  a  con- 
siderable distance  from  the  point*  On  the  west  and  north-west,  these 
rocks  abut  against  the  ends  of  the  very  lowest  visible  beds  of  the 
alnm  shale,  with  their  indurated  coverings,  corresponding  with  the 
beds  at  Huntcliff  foot,  or  with  the  Redcar  rocks.  As  these  beds  anti 
the  Staiths  beds  nieet  at  right  angles,  and  dip  in  different  directions, 
the  line  of  junction  on  the  scar  is  remarkably  distinct;  and  it  presents 
Tery  strong  indications,  that  the  break  has  been  occasioned,  not  by 
the  elevation  of  the  beds  on  the  north,  or  north-west,  but  by  the 
subsidence  of  those  on  the  south  or  south-east:  for  while  the  beds  of 
the  lowest  sbale  are  comparatively  little  disturbed,  the  Staiths  beds 
that  meet  them,  and  are  a  little  above  their  level,  are  terribly  broken 
and  shattered ;  and  portiony  of  them  stand  up  with  sharp  edges  at  the 
line  of  junction,  as  if  thrust  into  that  position  by  the  violent  crash  of 
their  subsidence.  To  the  south  of  this  first  and  principal  fracture^ 
we  meet  with  a  succession  of  fractures,  in  the  strata  along  the  shore; 
10  that  portions  of  the  Kettleness  beds,  and  presently  after  the  Sandfly 
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eod  beds,  make  their  appearance ;  bringing  us  ta  the  main  bed  of 
alum  shale :  but  the  rocks  have  been  thrown  inlo  the  greatest  disorder, 
dipping  in  all  directions,  and  presenting  numerous  bends  and  dislo- 
cations. Thusj  it  appears,  that  the  subsidence  has  not  taken  place 
all  at  once,  in  a  single  fracture,  hut  in  successive  breaks. 

As  the  main  bed  of  the  aluminous  schistus  exists,  to  a  certain 
extent,  at  this  point,  an  alum  work  was  formerly  carried  on  at  the 
i^bore,  immediately  to  the  south  of  the  great  slip ;  but  the  present 
Peak  alum  works  are  on  the  north  side  of  the  slip,  and  consequently 
are  at  a  great  height  above  the  shore.  Their  position  is  faintly  seen 
in  the  View,  near  the  highest  part  of  the  back  ground  on  the  right* 
|t>may  be  proper  to  add,  that  the  sketch  was  taken  when  the  tide  had 
begun  to  cover  some  of  the  lowest  parts  of  the  scar. 

That  thii  great  slip  has  been  nearly  coeval  with  the  strata  them- 
selves, is  obvious*  not  only  from  the  bends  or  contortions  in  some  of 
the  bedai,  which  must  have  taken  place  when  they  were  in  a  semi- 
indurated  state;  but  aiso  from  there  being  no  vestige  of  it  on  the 
surface,  the  alluvial  covering  filling  up  the  chasms  and  inequalities 
above,  and  thus  afibrding  proof  of  its  having  been  deposited  after  this 
catastrophe*  There  is  nothing  in  the  shape  of  the  hill  above,  that 
gives  any  indication  of  such  a  break;  for,  thougit  the  strata  on  the' 
south  have  subsided  300  feet,  the  upper  part  of  those  on  the  north  of 
the  sJip  have  been  so  washed  away,  previous  to  the  deposition  of  the 
alluviom,  that  the  hill,  instead  of  falling  to  the  south  and  ri«rng  to  the 
north  of  the  great  fracture,  pre&ents  an  appearance  just  the  reverse. 
This  precludes  the  possibility  of  tracing  the  slip  to  the  westward, 
or  ascertaining  the  extent  of  its  course  into  the  interior. 

From  the  promontory  of  Peak  to  the  north  side  of  Robin  Hood  s 
Bay,  the  upper  strata  are  not  found  along  the  shore;  having  been 
wsfihed  away  or  removed,^  probably  at  the  time  of  the  great  subsidence. 
"We  find: the  main  bed  of  alum  rock,  with  its  coverings,  at  the  alum 
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works  of  Peak  and  Stoupe  Brow,  not  only  at  a  great  eleFation  above 
the  shore,  hot  at  the  distance  of  about  half  a  mile  from  it.     In  the 
interior  of  the  bay,  which  appears  as  a  fine  sloping  crescent,  forming 
the  district  called  Fylingdales,  the  upper  aluminous  strata  are  entirely 
wanting,  and  the  tower  are  covered  with  a  deep  alluvium.     In  a  few 
places^  the  alluvium  comes  down  to  the  beach,  the  rocky  cliff  dis- 
appearing; but  most  of  the  hay  is  encircled  with  a  steep  cliff»  com- 
posed of  the  lowest  shale,  with  hard  bands  running  in  it.    The  scar, 
or  rocky  pavement,  washed  by  the  tide,  consists  of  the  lower  part  of 
the  same  beds^     Here  also  we  perceive^  in  several  places,  marks  of 
subsidence  and  diHruption,     On  the  north  side  of  Peak,  near  the  great 
slip,  the  strata  dip  toward  the  south.     In  following  the  curvature  of 
the  bay,  below  the  alum  houses  of  Peak  and  Stoupe  Brow,  we  booh 
find  them  dipping  to  the  west^  which  they  continue  to  do  in  the  inte- 
rior of  the  bay.     At  the  stream  which  descends  from  Fyling  mill>  we 
find  a  small  breaks  the  strata  on  the  south  being  lower  than  those  on 
the  north.     At  some  distance  to  the  north  of  the  stream,  and  a  little 
to  the  south  of  the  village  of  Robin  Hood's  Bay,  we  meet  with  a 
succession  of  small  breaks,  not  parallel  to  each  other,  but  at  various 
angles.     These  breaks  are  rendered  conspicuous  by  the  change  in  the 
dip  of  the  strata,  attending  most  of  them.     Ai  the  commencement  of 
the  breaks,  the  strata  dip  westward ;  beyond  the  first  or  second,  the 
dip  is  towards  the  north-west;  and  at  last,  opposite  the  village,  the 
strata  dip  northward.     Thus  in  the  whole  of  the  semicircular  margin 
of  the  bay,  the  strata  dip  towards  the  land,  and  raise  their  brokea 
edges  towards  the  sea;  having  a  south  dip  on  the  south  side,  a  west 
dip  in  the  bottom  or  west  side,  and  a  north  dip  on  the  north  side. 

Some  interesting  appearances  are  presented  at  the  breaks  near 
the  village;  the  positions  of  the  strata  being  very  distinctly  observed, 
owing  to  the  hard  crusts  or  bands  covering  the  successive  beds  of 
fibale.    Atfiome  of  the  fissures,  the  strata  alternately  rise  and  fall; 
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being  ia  some  spots  higher  on  the  one  side  of  the  break,  and  in  others 
on  the  opposite  side.  In  one  or  two  instances,  we  find  two  breaks 
meeting  in  a  point,  near  low  water;  and,  instead  of  crossing  each 
other,  the  one  is  arrested  in  its  progress  on  meeting  the  other,  an 
angtilar  portion  of  the  strata  being  inclosed  between  them.  Where 
the  dip  of  the  strata  is  altered  by  the  breaks,  it  is  cnrious  to  observe 
the  disrupted  beds  meeting  each  other  from  different  directions,  and 
at  various  angles.  But  the  most  singular  phenomenon  exhibited  here, 
is  a  break  where  the  strata  on  the  opposite  sides  do  not  correspond, 
the  one  having,  at  the  tirae  of  the  dislocation,  moved  several  feet  be- 
fore the  other.  Such  horizontal  movements  may  have  taken  place  at 
several  other  .slips  without  being  perceived  ;  but  here  the  fact  is  strik- 
ingly obvious,  from  the  arrangement  of  the  strata  into  hard  beds  or 
crusts,  rising  in  ridge>*,  with  soft  shale  between  them,  hollowed  into 
long  furrows:  for  at  this  slip,  the  broken  edges  of  the  hard  shelving 
strata*  instead  of  lyins:  **p|>osite  those  from  which  they  have  been  torn, 
are  opposite  the  hollosv  fnrroww  on  the  other  side.  As  the  ridges  are 
nearly  at  an  equal  distance  from  each  other,  and  the  horizontal 
movement  of  the  beds  on  one  side  is  about  half  that  tJistance,  this 
curious  aiternation  goes  on  an  far  as  the  break  can  be  traced,  the  end 
of  each  hard  bed  on  the  one  side  being  opposite  to  the  soft  shale  oa 
the  other. 

On  the  north  side  of  Robin  Hood's  Bay,  the  strata  having  acquired 
a  northerly  dip,  continue  to  sink  in  that  direction,  as  far  as  the 
northern  part  of  Hawsker  Bottoms,  opposite  Gnipe-houe,  In  th© 
lofty  cliffs  occupying  this  space,  the  upper  beds,  that  are  disconti- 
nued on  the  north  t^ide  of  Peak,  successively  make  their  appearance. 
The  Staiths  beds,  consisting  chiefly  of  two  thick  beds  of  sandstone^ 
parted  by  a  bed  of  shale  about  30  feet  thick,  first  appear  in  the  top. 
of  the  cliff,  not  far  from  the  village;  and  descending  gradually,  as. 
the  lowest  shale  sinks  nnder  the  sea,  they  come  down  to  the  beach, 
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at  the  point  which  terminates  the  north  cheek  of  the  bay.  These 
sandstone  strata  ate  succeeded  by  the  Kettleness  beds,  consisting  of, 
12  or  13  bands  of  ironstone,  in  seams  or  rows  of  nodules.  The 
Sandsend  bands  follow,  and  then  the  main  bed  of  alum  shale,  which 
occupies  from  180  to  200  feet.  The  dogger  at  last  appears  at  the  top, 
and  is  surmounted  by  beds  of  sandstone  and  shale,  with  seams  of 
coaL  While  these  higher  strata  resume  their  places,  the  lower  beds 
gradually  sink  beneath  the  sea»  till  the  dogger  itself  descends  close 
to  the  beach,  opposite  Gnipe-houe;  where,  as  was  formerly  noticed, 
the  sandstone  beds  acquire  a  vast  thickness,  and  even  the  blue  lime- 
stone of  Cloughton  wyke  is  found  in  the  high  ground,  at  some  dis- 
tance from  the  sea  cliff*  Beyond  this  point,  llie  dogger  and  the  alum 
shale  rise  agaio»  and  attain  a  considerable  height  in  the  cliffs  of 
High  Whitby  and  Saltwick  ;  so  that,  in  a  few  places,  some  part  of, 
the  Sandsend  or  lias  bands  may  be  seen  on  the  scar.  Between  Salt* 
wick  and  Whitby,  the  dogger  again  descends  to  high  water  mark ;  but 
it  rises  again  to  the  height  of  60  feel,  or  upwards,  before  it  arrives  at, 
Whitby  harbour. 

At  the  mouth  of  Whitby  harbour,  in  the  bed  of  the  Enk,  we  come, 
to  the  second  great  slip  in  these  strata.  The  alum  shale  proceeds  to^ 
the  middle  of  the  current,  more  than  half  way  across  the  harbour» 
and  there  terminates  abruptly,  nothing  but  sandstone  rocks  beinjfi 
found  tHi  the  other  s^ide.  To  what  depth  the  strata  on  the  west  or 
north-west  side  of  the  harbour  have  sunk,  cannot  be  very  correctly 
estimated,  especially  as  the  sandstone  beds  are  so  variable,  that  it  is 
diflicult  to  trace  the  correspondence  between  those  on  the  one  side  of 
the  slip,  and  those  on  the  other:  hut  as  the  sandstone  beds  that  come 
down  to  the  beach  at  the  battery  appear  to  correspond,  either  with 
the  highest  beds  of  the  east  cliff,  or  with  a  higher  portion  of  the  sandr; 
stone  strata  there  wanting,  we  can  scarcely  reckon  the  amount  of  llie 
slip  less  than  100  feet. 
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In  attempting  to  trace  the  progress  of  the  break  to  the  south  and 
west,  we  find  ourselves  lost  amidst  the  irregularities  of  ihe  strata.  It 
appears  sometimes  to  follow  the  course  of  the  Esk,  and  somelimeg 
not  The  strata,  which  form  high  clifls  at  the  mouth  of  the  river,  dip 
rapidly  to  the  south  or  south-west  on  both  sides;  those  on  the  right 
bank  sinking  or  disappearing  in  Bagdalcj  and  those  on  the  left  at 
Spital  beck,  a  little  further  up.  Immediately  beyond  tlie  harbour,  the 
strata  rise  again  on  both  banks,  and  as  the  sandstone  clifls  on  the  oppo- 
site sides  appear  to  correspond,  we  see  no  vestige  of  the  slip.  Pro- 
ceeding about  half  a  mile  further,  we  find  the  beds  on  both  sides  dig- 
continued^  or  receding  from  one  another,  and  the  fine  circular  vale 
of  Ruswarp,  about  half  a  mile  in  diameter,  left  in  the  midst.  This 
vale,  like  Ihe  middle  of  the  large  vale  of  Pickering,  seems  to  be  a 
kind  of  centre  of  subsidence,  the  strata  dipping  towards  it  from  every 
feide,  and  rising  all  around  it  in  the  form  of  an  amphitheatre*  Here 
the  strata  on  the  south-east  bank  seem  to  have  sunk  deeper  than  those 
on  the  opposite  side  \  for  the  blue  limestone,  that  occupies  so  high  a 
position  at  Gnipe-houe,  is  here  found,  as  formerly  noticed,  at  Cock* 
mill  beck,  and  in  the  low  ravines  below  Sneaton* 

The  depression  of  the  strata  on  the  left  bank  appears  to  continue 
till  we  arrive  at  Sleights,  where  the  beds  rise  to  a  great  height,  and 
the  alum  shale  is  discovered  in  a  lofty  position  at  filue-bank,  so  named 
from  the  blue  colour  of  the  shale.  The  vale  of  Yburn  dale,  which 
opens  on  the  left  into  the  vale  of  the  Esk,  appears  to  have  derived  its 
origin,  partly  from  the  washing  away  of  the  strata,  and  partly  from 
their  subsidence:  for  though  we  find  the  aluminous  beds,  both  at 
Littlebeck  on  the  Sneaton  side  of  the  vale,  and  at  Godeland  banks  on 
the  Sleights  side,  they  are  more  elevated  at  the  latter  than  the  former. 

On  comparing  the  elevated  strata  of  Sleights  and  Eskdale  side, 
with  those  of  Woodlands,  Newbigging,  and  Aislaby,  on  the  right 
bank  of  the  Esk,  we  see  clear  indications,  that  there  must  be  a  break 
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in  the  strata,  in  or  near  the  channel  of  the  river,  probably  the  contU 
nuation  of  the  great  break  at  its  mouth.  The  thick  sandstone  beds  of 
Aislaby  are  indeed  at  a  very  great  elevation;  but  as  they  dip  toward 
the  80uth»  like  the  strata  on  tiie  left  bank,  were  they  continued  across 
the  valley  in  the  plane  of  Iheir  general  dip,  instead  of  meeting  the 
corresponding  sandstone  strata  in  the  top  of  Sleights  Brow,  they 
would  meet  the  alum  sliale  in  the  slope  of  the  hill.  The  same  indi- 
cations mark  out  the  course  of  the  break  tlirough  the  valeof  tlie  Esk, 
as  far  as  C;istleton;  from  whence  it  appears  to  pass  through  Common- 
dale  and  Kildale  to  the  plain  of  Cleveland;  the  line  of  the  break 
corresponding  with  the  division  between  the  first  and  second  ranges 
of  our  alum  bills.  On  the  left  of  this  line,  the  bills,  though  somewhat 
broken  by  dales,  rise  to  a  great  height,  presenting  abrupt  faces  towards 
the  north,  in  which  the  aluminous  strata  are  often  seen  at  a  great  ele- 
vation; whereas  the  hills  on  the  right  are  considerably  lower,  and 
their  surfaces  have  a  gentle  slope  towards  the  sooth,  in  which  the 
strata  consist  of  the  higher  beds  of  sandstone  shale  and  coal,  covered 
in  some  places  with  the  blue  limestone,  and  the  strata  above  it.  Per- 
haps in  some  parts  of  this  line,  particularly  about  Danby  and  CaRtle- 
ton,  the  slip  may  be  as  great  as  that  of  Peak,  if  not  greater;  though 
the  subsidence  is  in  the  opposite  direction. 

On  the  north-west  side  of  Whitby  piers,  the  numerous  contor- 
tions, cracks,  and  dislocations,  in  the  strata  of  sandstone  and  sandy 
shale,  give  evidence  of  the  catastrophe  that  has  here  occurred.  These 
strata,  which  are  near  100  feet  high  beside  the  battery,  gradually 
descend,  with  !^ome  undulations,  till  they  sink  below  the  level  of  the 
sea,  at  the  distance  of  about  a  quarter  of  a  mile,  leaving  only  an 
alluvial  clifl.  Before  we  reach  Lector  nab,  they  again  rine  to  a  con- 
siderable height;  but  soon  after  de>cend  to  the  beach,  and  the  cliffs 
exhibit  nothing  but  alluiium,  till  we  get  beyond  Newhuhn  beck.  Be- 
tween that  beck  and  the  foot  of  Duijsley  lane,  the  dogger  makes  its 
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appearance  in  the  cliflT,  with  the  alum  shale  below  it,  but  scarcely  any 
sandstone  above  it.  These  $itrata  gradually  rise  from  the  beach;  bnt 
at  DuBsley  tane  they  are  suddenly  discontinued.  Beyond  Sandsend, 
they  resume  their  course  in  the  sea  cliffs ;  and,  as  we  find  them  here 
at  such  an  elevation  as  they  might  be  supposed  to  have  reached,  had 
no  interruption  taken  place,  we  may  presume,  that  whatever  subsi- 
dences or  breaks  have  produced  the  openings  at  the  becks  of  East 
Row  and  Sandsend,  they  have  not  affected  the  general  disposition  of 
the  strata.  The  two  becks  run  parallel  to  one  another  for  two  or  three 
miles,  parted  only  by  the  high  and  narrow  ridge  on  which  stands  the 
old  castle  of  Mulgrave*  The  tVont  of  the  ridge  at  Saodsend  is 
aliuviali  but  we  find  the  alum  shale  in  it,  not  far  above  the  village. 

In  the  lofty  cliff's  beyond  Sandsend,  we  not  only  find  the  alum 
shale  and  its  covering  of  dogger  rising  to  a  great  height,  but  a  consid- 
eittble  thickness  of  the  sandstone  beds  above  them,  often  to  the 
amonnt  of  60  or  60  feet.  Ou  the  near  below,  the  lias  seams  begin  to 
appear,  a  little  to  the  north  of  Sandsend  alum  house;  from  which 
circumstance  we  have  named  them  the  Sandsend  beds.  Beyond  them 
the  compact  shale  risen  up  like  a  wall;  and,  as  has  been  noticed,  the 
ironstone  or  Keilleness  beds  rise  up  at  Kettleness  point.  At  that 
point,  the  schistose  beds  rise  to  a  great  height;  bat  the  sandstone 
beds  above  them  disappear,  or  retire  backward. 

Beyond  Kettleness,  the  course  of  the  strata  is  again  interrupted 
at  the  back  of  Runswick  bay.  Instead  of  continuing  to  rise  beyond 
Kettleness  point,  the  strata  descend  a  little  towards  Hob-hole.  There 
the  upper  strata  have  been  w  ashed  away,  while  the  lower  have  partly 
subsided,  at  a  small  stream  on  the  south  side  of  the  cave.  The  cave 
itself  is  in  the  compact  shale.  Beyond  it,  the  whole  strata  disappear, 
and  the  bay  is  skirted  by  an  alluvial  cliff',  till  we  reach  Runswick. 

Here  a  very  considerable  break  of  the  strata  must  have  occurred, 
though  it  is  concealed  by  alluvium ;  for,  instead  of  meeting  in  the 
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Runswick  clifls  the  compact  shale,  as  at  Hob-hole^  we  find  only  the 
upper  part  of  the  main  bed  of  alum  shale,  covered  by  the  dogger,  and 
by  very  thick  beds  of  sandstone  and  sandy  schist.  The  longitudinal 
slip*  formerly  mentioned,  partly  conceals  the  state  of  the  strata  at 
Runswick ;  yet  we  can  see  clearly,  that  they  rise  towards  the  north, 
or  north-west:  so  that  the  back  part  of  Runswick  bay  may  be  viewed 
as  another  cenlre  of  subsidence. 

Proceeding  along  the  shore  from  Runswick,  we  find  the  strata 
rising  with  considerable  regularity  ;  the  liiis  bands,  the  compact  shaVe^ 
and  the  ironstone  bands,  successively  appearing  below,  while  some 
of  the  upper  strata  disappear  above.  But  on  approaching  the  village 
of  Staitbs,  at  the  opening  of  the  valley  or  ravine  of  Dalehouse,  we 
see  the  progress  of  the  strata  again  interrupted.  The  sandstone  beds 
above  the  dogger  are  lost;  the  dogger  itself,  after  growing  very  thin, 
wears  out;  and  the  whole  schistose  strata  above  the  sandstone  bands 
are  discontinued  in  the  valley;  so  that  the  sandstone  bands,  which 
we  have  called  the  Siaiihs  beds,  may  be  seen  at  the  village,  forming 
the  channel  of  Dalehouse  beck,  and  appearing  in  the  lower  part  of 
the  cliffs.  These  sandstone  beds,  corresponding  with  those  which 
sink  at  the  north  cheek  of  Robin  Hood's  Bay,  make  their  appearance 
on  the  scar,  a  few  yards  to  the  east  of  Staiths. 

Just  before  we  reach  that  spot,  we  meet  with  a  succession  of 
breaks  in  the  strata,  indicating,  that  the  valley  which  separates  the 
second  range  of  alum  hills  from  the  third,  like  that  which  divides  the 
first  from  the  second,  has  been  formed  by  a  subsidence  of  the  whole 
strata,  as  well  as  by  a  washing  away  of  the  upper  strata.  One 
of  these  breaks,  not  far  from  a  singular  bluff  point  to  the  east  of 
Staiths,  is  somewhat  peculiar.  It  does  not  coincide  with  one  or  mori 
of  the  cross  veins,  so  as  to  make  the  fracture  uearly  vertical,  but  forms 
an  irregular  diagonal  line,  making  an  angle  of  about  50  degrees  with 
the  scar.    The  slope,  or  inclined  plane,  formed  by  the  fracture,  descends 
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towards  the  west;  and,  as  is  usual  in  nncli  breaks,  the  strata  have  sunk 
on  that  side*  The  quantity  of  the  subsidence  is  about  30 feet;  but  in 
sorae  parts,  where  there  is  a  double  fracture,  the  angular  pieces  in  the 
middle  have  sunk  only  a  few  feet.  The  Kettleness  or  ironstone  bands» 
appearing  here,  make  it  easy  to  observe  the  extent  of  the  fracture. 
The  same  remark  applies  to  another  diagonal  break,  about  100  yards 
furtlier  west,  where  the  strata  have  sunk  about  ii  feet,  on  the  same 
aide  of  the  fracture.  A  little  nearer  the  village,  at  the  spot  where  the 
Staiths  beds  begin  to  ap|>ear,  there  is  a  vertical  break  of  greater 
magnitude  than  either  of  these;  but  the  subsidence  is  in  the  contrary 
direction,  the  Kettleness  bands,  and  the  coarse  shale  beneath  them» 
having  sunk  down,  while  tlie  Staiths  or  sandstone  beds  abruptly  rise 
up.  This  rise  seems  to  be  greater  than  the  amount  of  the  subsidence 
at  both  the  breaks  now  mentioned.  The  vale  of  Dalehouse  bears 
marks  of  the  irregularities^  ocnisioned   by  these  convulsions. 

From  Staiths  the  strata  rise  in  an  unbroken  series  to  Boulby,  the 
sandstone  bands  gradually  ascending,  while  the  beds  or  courses  of  the 
lowest  shale  rise  up  below;  and  the  upper  strata,  which  had  dis- 
appeareil  beyond  Staiths,  successively  reaume  their  stations  above,  as 
the  height  of  the  cliff  increases- 

At  Boulby  we  arrive  at  what  may  be  called  the  back  part  of  the 
aluminous  strata;  for  as  these  strata  have  their  general  dip  towards 
the  south,  and  the  cliffs  there  begin  to  run  directly  to  the  westj  we 
seem  to  be  behind  tlie  strata,  in  following  their  course  in  that  direction. 

The  beds  of  the  Boulby  series  proceed  to  the  west  by  Rockcliff, 
where  the  Lofthouse  alum  works  are  carried  on,  maintaining  their 
regularity,  and  their  great  elevation,  to  a  considerable  distance:  but, 
before  they  reach  Lofthouse  alum  house,  the  upper  strata  are  partly 
discontinued,  while  the  lower  gradually  descend;  so  that,  immedi* 
ately  beyond  the  alum  house,  the  Staiths  beds  come  down  to  the 
beach.     From  thence  to  Skinningrave,   these  beds  are  of  a  great 
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thickness,  forming  a  perpendicular  cliff;  but  little  or  nothing  of  the 
higher  beds  appears  above  them. 

At  the  deep  ravine  of  Skinningrave,  there  is  another  interruption 
pf  the  whole  strata;  probably  occasioned  by  a  partial  subsidence,  ag 
well  as  by  denudation  or  washing  away,  in  Huntctifi^  the  lower  beds 
rise  to  a  great  height,  iu  the  most  northerly  part  of  the  clifl ;  but  mo«t 
of  the  upper  beds  are  still  wanting,  or  rather,  are  retired  back  from 
the  front  of  the  cliff,  and  concealed  in  the  alluvial  slope.  Jn  goings 
round  Huntcliff,  we  observe  the  beds  on  the  west  side  of  it  descend^ 
ing  with  great  regularity  towards  Saltburn,  where  they  are  covered 
with  a  deep  alluvium. 

It  is  proper  to  remark,  that  the  apparent  rising  and  falling  of  the 
istrata»  along  the  coast  between  Staiths  and  Sahl>urn,  is  more  owinp 
to  the  dip  of  the  strata,  than  to  any  real  undulations  in  their  course: 
for,  as  they  have  a  regular  dip  towards  the  south*  we  find  them  lower 
in  the  more  southerly  parts  of  the  coast,  as  at  Slailhs,  Skiunins^rave, 
and  Saltburn;  and  higher  in  the  more  northerly  part^^  as  ^it  Boulby, 
Rockcliff,  and  Hunlcliff.  The  last,  being  the  most  northtrly  point, 
h  the  place  where  the  lowest  shale  acquires  its  greatest  elevation ;  and 
had  the  cliffs  been  continued  further  in  that  direction^  we  might  have 
found  it  rising  still  higher.  There  is,  however,  a  real  undulation  at 
Skinningrave;  the  indentation  of  the  shore  at  that  creek  being  insuffi* 
cient  to  account  for  the  great  depression  of  the  strata. 

Detached  from  Huntcliff,  at  the  distance  of  about  five  miles,  are 
the  Redcar  rocks,  a  large  group  of  shelving  beds,  covered  by  the  sea 
at  high  water,  and  very  dangerous  to  mariners.  They  belong,  as  baa 
been  already  stated,  to  the  lowest  shale ;  and  as  they  are  more  norther- 
ly than  the  foot  of  Huntcliff,  they  are  a  lower  part  of  the  series*  Their 
separation  from  Huntcliff,  however,  has  been  occasioned,  not  by  a 
mere  washing  away  of  the  strata,  but  by  some  terrible  convulsion; 
for  instead  of  dipping  to  the  south,  like  the  strata  at  Saltburn,  they 
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dip  rapidly  to  the  west  and  north-west,  presenting  their  broken  edges 
to  the  east  and  south-east,  in  a  long  Kuceession  of  parallel  linef. 
Hence  the  rocks  nearest  to  Saltbnrn  are  the  lowest  part  of  them,  in 
geological  position ;  and,  therefore,  the  most  eligible  spot  for  ascer- 
taining by  boring,  what  strata  are  the  next  under  the  akiminous  bods^ 
must  he  on  the  sliore  a  little  to  the  east  of  Redcar,  opposite  the  first 
of  these  shelving  beds.     These  rocks  are  named  the  Salt  Scars. 

To  Ihe  west  of  Saliburn,  the  remainder  of  the  third  range  of  alum 
hills  retire  from  the  shore,  forming  the  heights  called  Birdley  moor 
and  Bernaldby  moor.  These  hills,  of  which  the  latter  is  liigher  than 
Boulliy  clift,  ret^emble  the  hills  on  the  shore  now  described,  having 
gentle  slopes  towards  the  ?«outh  or  south-east,  and  sleep  clifl's  towardti 
theni)rth  or  north-west.  Thes»e  cliffs  would  he  as  precipitous  :is  Rock- 
cliff  and  Huntcliff,  had  the  sea  access  to  wash  away  Ihe  debris  that 
cruuilile>  tinwti  from  Iheir  fronts;  but  that  debris  having  accutunlated 
at  the  iiKit  of  the  cliffs,  the  hills  are  skirled  even  on  the  norHi  with 
grassy  shapes,  more  or  less  couiHideralile.  The  aluminous  strata,  and 
the  beds  above  them,  crop  out  m  the  cliffs  at  various  heights;  bat 
are  generally  so  concealed  by  the  debris  and  the  alluvium,  thnl  their 
state  cannot  be  examined  with  the  same  accuracy  as  in  the  sea  cliffs. 
It  is  easy  to  see,  however,  in  taking  a  general  view  of  the  strata  of 
these  hills,  that  they  have  been  separated  by  some  violent  convulsion 
from  the  hills  on  the  east,  and  that  a  vast  break  or  subsidence  must 
have  taken  place  between  them  and  the  next  range  of  hills  on  the 
south;  for  if  the  beds  at  Eston  Nab,  the  highest  part  of  Bernaldby 
raoor^  were  continued  southward  in  the  plane  of  their  dip,  to  the 
Guisborough  hills  or  Rosebnry  Topping,  instead  of  meeting  the  cor- 
responding beds  in  these  hills,  they  would  sink  deep  below  their 
bases-  in  like  manner,  were  the  beds  in  Rosebury  Topping  prolong- 
ed in  the  plane  of  their  dip,  to  Greenhoue  Burton,  or  Battersby  bank^ 
they  would  also  sink  benes^th  the  base  of  the  latter;  being  on  th^ 
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opposite  side  of  the  great  break  formerly  mentioned,  that  runs  through 
Kildale^  Commondale,  and  the  vale  of  the  Esk.  The  hills  of 
Bernaldby  raoor  and  Birdley  moor,  with  the  hill  of  Skelton  and  some 
other  small  hills  near  them*  may  be  viewed  as  vast  detached  masses; 
their  strata  having  little  or  no  continuity  with  thone  of  the  great  chains 
to  which  they  approach. 

As  there  are  inland  cliffs  in  our  alum  hillfl,  a^  well  as  sea  cliffs, 
so  there  are  also  precipices  on  the  coast  which  may  be  called  subma- 
rine cliffs.  We  have  repeatedly  mentioned  ihe  rocky  pavement  of  the 
shore,  vulgarly  termed  ihe  scar.  That  pavement,  which  skirls  all  our 
aluminous  cliffs,  stretching  out  into  the  sea  to  a  Cfmi^iderable  dij*tance, 
and  forming  a  broad  margin  at  low  water,  is  no  doubt  rhe  lower  part 
of  what  formerly  constituted  the  cliffs  of  the  coast,  when  the  sea  had 
not  encroached  so  far  on  the  land»  Judging  of  the  past  by  the  pre- 
sent, we  can  easily  see  how  this  scar  has  been  formed.  The  fronts 
of  the  cliffs,  exposed  to  the  united  attacks;  of  the  waves,  the  winds, 
the  rains,  and  the  frtjsts,  have  gradually  crumbled  down;  while  their 
bases,  continuatly  moistened  by  the  sea  water,  whicli  serves  to  harden 
rather  than  to  decompose,  are  preserved;  being  subject  only  to  the 
very  gradual  wasting,  resulting  from  the  friction  of  rolling  blocks* 
Now,  in  tracing  the  scar  outwards,  it  is  found  in  several  places  to 
terminate  abruptly,  presenting  a  steep  face  towards  the  deeper  parts 
of  the  ocean:  so  that,  were  the  waters  of  the  sea  removed,  we  shoiUd 
find  another  range  of  cliffs,  more  or  less  steep,  encircling  the  present 
cliffs  at  some  distance,  while  the  scar  would  appear  as  a  broad  platform 
or  terrace  between  them.  The  sea  may  indeed  be  expected  to  fill  up 
Uie  inequalities  in  its  bed,  by  what  it  washes  away  from  the  shores  ; 
especially  on  this  coast,  where  the  waste  is  so  considerable;  yet 
inequalities  by  no  means  trivial  are  still  found  in  front  of  our  cliffs. 

The  rock  that  lies  before  Whitby  harbour,  known  by  the  name 
\itby  rockt  affords  illustrations  of  these  remarks.      This  rock. 
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fatal  to  many  a  gallant  ship^  forms  a  kind  of  triangle,  the  base  of 
which  extends  from  Saltwick  to  the  point  of  Whitby  east  pier,  while 
the  apex  lies  about  N,  N,  E.  of  the  pier  head,  at  the  distant!e  of  nearly 
seven  furlongs*  I'he  angle  formed  at  the  pier  liead  is  somewhat 
obtuse,  being  a  little  larger  than  a  right  angle.  The  side  extending 
from  thence  to  the  apex  coincides  with  the  line  of  the-  great  break 
formerly  mentioned.  It  forms  a  steep  edge  throughout  its  whole 
extent^  especially  towards  tne  apex;  for  while  the  depth  of  water  on 
the  rock,  when  the  tide  is  out^  is  only  five,  six,  or  seven  feet»  even 
towards  the  outermost  point,  the  deptli  immediately  on  the  we&t  side 
of  the  rock  is  three  or  four  fathoms  about  ihe  middle  of  the  line,  and 
increases,  towards  the  apex,  to  eight,  ten,  twelve,  or  even  fourteen 
fathoms;  nay,  at  a  short  distance  out  from  the  point  of  the  rock,  it 
reaches  nineteen  or  twenty  fathoms.  Along  the  other  side  of  the 
triangle,  from  the  [apex  to  Saltwick,  the  water  deepens  »till  more 
rapidly.  Hence,  the  point  of  Whitby  rock  forms  a  submarine  pro- 
montory, having  submarine  cliffs  on  the  west  and  on  the  north-east, 
nearly  equal  in  height  to  the  cliffs  on  the  west  side  of  Whitby  harbour 
As  the  sea  water  appears  to  preserve  the  rocks  which  it  covers, 
and  as  the  western  edge  of  Whitby  rock  is  in  a  line  with  the  great 
break  at  the  entrance  of  the  harbour,  w^e  may  presume,  that  the  limits 
of  that  rock  mark  out  nearly  Ihe  original  extent  of  the  cliffs  on  the 
east  side  of  the  harbour,  at  Ihe  period  when  the  present  bed  of  the 
sea  on  this  coast  was  formed,  by  the  general  sinking  of  the  strata  on 
the  outside  of  the  rock,  and  the  partial  subsidence  of  those  on  the 
west.  On  this  suppo>iition,  we  might  calculate  the  time  when  the 
catastrophe  took  place,  could  we  ascertain  the  ratio  of  the  decay  of 
our  cliffs*  That  ratio  is  by  no  means  so  great  as  some  imagine.  That 
the  site  of  Whitby  abbey,  at  its  first  erection  by  Lady  Hilda  in  658, 
was  a  mile  from  the  sea,  as  asserted  by  some  writers,  is  a  groundless 
fancy*  resting  on  no  authority  whatever.      The  average  waste  of  our 
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cliflfsy  as  far  as  it  can  be  comptited  from  facts  within  our  knowledge, 
does  not  exceed  ten  yards  in  a  century,  and  probably  has  not  been 
greater  for  many  centuries  past.  At  a  more  remote  period^  when 
the  whole  force  of  the  ocean  was  directed  against  the  apex  of  the 
triangle,  then  forming  a  sharp  projecting  point,  the  waste  would  be 
vastly  greater,  especially  as  the  strata  might  then  be  softer.  Making 
allowance  for  this  difference,  our  calculation  may  easily  carry  us  back 
to  the  era  of  the  deluge,  as  the  time  when  the  cliffs  of  the  promon- 
tory on  the  east  side  of  our  harbour,  coincided  with  the  outline  of 
the  submarine  cliffs  on  the  edges  of  Whitby  rock. 

For  the  sake  of  future  calculations,  it  may  be  proper  here  to  re- 
peat what  we  have  stated  in  the  History  of  Whitby  (IL  p.  775,  776), 
that  the  distance  from  the  verge  of  Whitby  east  cliff,  to  the  nearest 
part  of  the  abbey,  measured  in  the  line  of  the  transept,  was  found  in 
1816  to  be  exactly  680  feet;  including  46  feei^  which  is  ihft  breadth  of 
a  hole,  or  old  quarry,  on  the  margin  of  the  cliff.  The  distance  from  the 
middle  of  the  outer  court  gate  of  the  hall  of  George  Cholmley,  Esq., 
to  the  verge  of  the  cliff,  taken  in  a  line  with  the  old  cross,  is  714  feet. 

Taking  our  leave  of  tlie  aluminous  beds,  we  now  come  to  the 
last  member  of  the  strata  of  our  district;  which  may  be  called 

RED  SANDSTONE  WITH  GTCVSUM. 

As  the  junction  of  the  red  sandstone  with  the  aluminous  beds  is 
concealed  by  a  deep  alluvium,  we  cannot  say  with  certainty;  that  the 
one  immediately  succeeds  the  other;  yet,  as  our  aluminous  strata 
appear  to  be  analogous  to  the  lias  beds ;  and  as  the  latter  are  succeeded 
by  red  sandstone  in  other  places;  particularly  in  Somersetshire,  and 
in  Ihe  north  of  Ireland;*  we  may  infer,  that  our  lowest  shale  is  imme- 
diately followed  by  the  red  sandstone  of  Cleveland.     Some  think, 

*  G^iological  Trmnsactionsj  III.  p.  IM,  373,  ^c. 
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that  a  considerable  seam  of  coal  exists  under  the  aluminous  beds  be* 
tween  Redcar  and  Saltburn,  as  great  quantities  of  coal  are  ofcen 
washed  up  on  the  sands  there,  especially  after  a  storm.  The  sea-coal 
of  Redcar  sands  was  well  known  above  two  centuries  ago,*  This 
coal,  however,  may  be  partly  drifted  from  the  mouths  of  the  Tyne 
and  the  Wear  by  the  flood  tide,  and  partly  supplied  from  the  many 
wrecks  of  coal  vessels  on  the  Redcar  rocks.  No  coal  has  been 
fornid  in  the  red  strata  in  the  interior,  though  there  are  thin  layers  of 
coaly  matter  in  the  alluvial  beds  over  it;  yet  it  is  possible,  that  coal 
may  exist  in  the  strata  on  that  part  of  the  coast,  as  it  is  found  near 
red  sandstone  in  some  other  parts  of  Britain* 

The  title  which  we  have  given  to  this  part  of  our  strata  (mark- 
ed p)  does  not  fully  express  its  qualities.  Red  sandstone  is  indeed 
the  most  prominent  feature  in  these  strata;  but  their  nature  and 
colour  are  subject  to  great  variations,  similar  to  what  may  be  seen  in 
the  extensive  tracts  of  the  ssimp  fitrMvi,  orf^nrring  in  several  of  the 
western  and  middle  i^minties  of  England,  and  in  somi^  parts  of  Scot- 
land and  Ireland.  In  most  places,  this  rock  is  a  proper  sandstone; 
in  many,  it  in  a  kind  of  soft  marl,  so  that  it  often  obtains  the  name 
o(  red  marl;  and  there  are  also  instances  where  it  becomes  a  species 
of  limestone;  while  in  a  few  places,  a  great  proportion  of  clay  enters 
into  its  composition,  on  which  account  it  has  also  been  termed  redclay. 
Some  specimens  are  highly  schistose  and  micaceous;  some,  mode- 
rately schiHtose,  and  containing  less  mica;  some,  not  fissile,  but 
breaking  into  numerous  indeterminate  fragments;  and  some,  solid 
and  masBive.  Like  the  alum  schist,  it  usually  increases  in  solidity 
as  it  descends.  Its  colour  is  sometimes  a  deep  red,  like  the  darkest 
red  ochre;  but  the  most  common  colour  is  a  brick  red,  of  various 
shades.  This  passes  into  a  very  pale  red,  and  that  again  into  yellow; 


^  See  an  ancient  M,S»  4|aoted  m  Grares^s  Hiit.  of  Cle? claod^  p.  3^ 
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whicli  in  many  places,  especially  in  the  luwer  beds,  changes  to  wbite^ 
or  yelloxvish  white.  These  colours  are  not  always  in  distinct  layers, 
but  are  often  clouded  or  blended  together.  The  rock  frequently 
contains  hard  band*,  of  grey  sandstone,  and  stripes  or  seams  of  a 
greenish  blue  substance,  partly  clay  and  parily  lime.  Calcareous 
matter  is  indeed  so  generally  diflused  through  these  strata,  that  most 
of  their  varieties  effervesce  with  acids.  The  red  and  yellow  colours 
are  probably  owing  to  a  mixture  of  ferruginou!^  or  ochrey  matter. 
Balls  of  ochre  and  nodules  of  ironstone  appear  to  exist  in  some  parta 
of  the  strata.  We  may  add,  that  as  the  red  rock  may  be  indebted  for 
its  colour  to  oxide  of  iron,  so  the  greenish  stripes  may  derive  their 
hue  from  oxide  of  copper. 

Owing  to  the  thickness  of  the  alluvium  that  covers  the  plain  of 
Cleveland  and  the  vale  of  theTees^  there  are  few  places  where  these 
strata  are  exposed  to  view ;  and  such  places  are  almost  all  in  tha 
channels  of  the  Tees  and  the  Leven  The  red  sandstone  may  be  seen 
in  the  bed  of  the  Tees,  at  Croft  bridge  near  Darlington,  and  at  some 
distance  to  the  westward  of  that  bridge.  It  may  be  seen  not  far  from 
the  western  skirts  of  the  highest  of  our  alum  hills,  in  the  bed  of  the 
Leven  at  Hutton  Rudby,  and  in  the  channel  of  a  stream  running 
from  Scugdale  into  the  Leven,  between  Potto  we  and  Hutton  Rudby, 
It  occurs  also  in  the  bed  of  t]je  Leven  below  Crathorne;  particularly 
at  a  mill  near  Foxton  bridge,  and  at  Middleton  mill  dam,  where  we 
6nd  the  yellow  sandstone  along  with  the  red.  At  the  whinstone 
quarry  of  Preston,  on  the  north-west  bank  of  the  Tees,  opposite 
Barwick,  a  little  below  the  junction  of  the  Leven  with  the  Tees,  the 
sandstone  is  found  of  a  white  colour,  or  yellowish  white;  and  is 
more  har<l  and  siliceous  than  in  the  places  now  mentioned. 

We  have  not  found  the  red  sandstone  itselt  in  the  eastern  part  of 
the  plain  of  Cleveland ;  but  an  interesting  portion  of  this  member  of 
the  strata  is  exposed  at  the  mouth  of  the  Tees,  at  the  foot  of  Lazenby 


MED  SANDSTONE  WITH  GYPSUM. 


160 


fields,  about  two  milea  from  Lazenby,  and  the  same  distance,  from 
Kirkleatham.  it  is  a  considerable  bed  of  what  may  be  called  argiU 
laceous  limesiotie  or  calcareous  elaystone;  generally  of  a  fine  grain»  and 
of  a  light  olive  or  greenish  colour,  wilh  reddish  streaks  or  patches- 
The  stone  is  much  cracked,  and  is  easily  broken  into  irregular  frag- 
ments; and  being  moderately  hard,  it  might  be  termed  indurated  clay 
marl. 

It  is  in  this  stratum  that  we  find  the  gypsum,  known  to  have 
been  procured  in  this  spot  above  two  centuries  ago,  under  the  name 
oi plaster  or  alabaster;  as  appears  from  the  ancient  M.S.  referred  to  in 
the  last  Note.  The  stratum  occupies  the  lower  part  of  the  bank  of 
the  river,  the  upper  part  being  alluvial;  the  height  of  the  whole  bank 
scarcely  exceediug  15  or  20  feet.  In  tracing  the  bank  from  its  north- 
eastern extremity,  where  it  partly  sinks,  and  partly  retires  backward, 
we  find  the  argillo-calcareous  bed  gradually  rising  towards  the  south- 
west. At  first  we  discern  in  it  only  a  few  thin  strings  of  gypsum ;  but 
after  proceeding  50  or  60  yards,  we  find  it  in  the  lower  part  of  the 
bed,  appearing  in  large  branching  veins.  These  veins  are  often  found 
in  bundles,  curiously  ramified  and  interlaced ;  and  as  the  interstices 
are  filled  up  by  the  olive  coloured  stone,  the  rock  has  a  singularly 
striped  and  mottled  appearance.  Some  of  the  vein«  are  two  or  three 
inches  in  thickness ;  and,  in  several  of  the  bundles,  they  are  so  thickly 
reticulated  and  crowded  together,  that  the  quantity  of  gypsum  greatly 
exceeds  that  of  the  clay.  Where  the  gypsum  becomes  plentiful,  the 
upper  part  of  the  stratum  in  which  it  is  imbedded  begins  to  wear 
out,  its  place  being  occupied  by  alluvium;  and  the  latter  having  been 
partly  washed  away  by  the  river  or  the  rains,  the  bundles  or  masses 
of  gypsum  are  laid  bare,  to  a  considerable  distance  along  the  foot  of 
the  bank,  till  the  strata  sink  down,  and  the  bank  becomes  wholly 
alluvial. — ^Tbe  same  kind  of  red  and  green  rock,  with  thinner  veins 

of  gypsum,  may  be  seen  in  the  bed  of  the  Leven  at  Hutton  Rudby, 
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and  in  the  stream  above  mentioned,  about  a  mile  to  the  south  of  that 
place.  The  green  rock  at  Hutton  Rudby  contains  a  number  of  hard 
flat  nodules. 

The  gypsum,  in  the  recent  fracture,  resembles  fine  white  sugar; 
but  its  crystals  are  considerably  larger,  and  many  of  them  are  of  an 
oblong  shape,  and  very  thin.  It  has  in  most  places  a  reddish  tinge; 
its  oblong  laminated  crystals,  when  separated,  are  found  highly  tran»* 
parent,  like  selenite ;  and  the  whole  vein  is  translucent,  especially 
near  the  edges.  Many  of  the  specimens  are  soft  and  friable,  easily 
crumbling  between  the  fingers  ;  others  are  moderately  hard  and  firm. 

On  the  opposite  side  of  the  mouth  of  the  Tees,  at  Seaton  near 
Hartlepool,  we  find  a  very  remarkable  specimen  of  these  strata.  To 
the  south  and  the  north  of  Seaton,  the  cliffs  are  alluvial ;  but  directly 
opposite  that  village,  the  strata  rise  up  in  the  form  of  a  ridge  or  arch, 
the  highest  part  of  which  stretches  out  from  Seaton  towards  the  sea, 
nearly  at  right  angles  with  the  shore,  but  rather  inclining  towards 
Hartlepool;  while  the  strata  bend  down  on  both  sides  of  the  ridge, 
dipping  towards  Hartlepool  on  the  north,  and  towards  Coatham  on  the 
south.  On  the  shore  at  Seaton,  the  waves  have  worn  away  the  higher 
part  of  the  rocks,  and  displayed  in  the  cliff  a  beautiful  section  of  the 
party-coloured  strata.  In  the  middle  of  the  arch,  the  upper  strata 
are  gone,  and  are  replaced  by  alluvium;  but  we  see  what  they  have 
been,  by  tracing  them  on  both  sides  of  the  ridge*    The  whole  series 
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bands  of  sandstone,  piirticalarly  one  red  band,  whicli  in  some  places 
is  about  two  feet  thick. 

S,  Grey  sandstone,  harder  than  No.  2  and  3;  2  feet. 

0.  Greenish  blue  marly  clay,  rather  paler  than  No.  4,  and  con- 
taining a  few  beaiiliful  crystals  of  pyrites;  one  foot. 

7.  Red  sandstdtie,  forininic  tli«^  lowest  part  of  the  series  here  dis- 
played ;  visible  to  the  depth  of  about  10  feet. 

The  red  strata  are  of  a  pale  brick  colour,  very  soft  and  marly  in 
many  places,  but  in  ottiers  hard  and  sandy.  Some  of  the  most  sandy 
specinit^ns  are  highly  tjcbistose  and  niicaceouH.  Tbin  masses,  or 
imperlVct  scams  nf  ^rctuisli  or  blueish  clay,  are  found  here  and 
there,  un bedded  in  the  red  rock. 

On  die  soutti  Nide  ol  ibe  rjd;je  at  Seaton,  the  strata  dip  rather 
rapidly  iitlmv  the  level  of  rlie  svn\  but  \n\  (he  north  side,  where  there 
are  siune  breakn  aiifl  irre;^tilnr  ht-uds,  ibe  red  sandstone  coutnuies  for 
a  considerable  ilislaucf  alon*^  llie  shore;  lill,  firri%itij^  nl  ilie  com- 
mencement (j(  llie  sulunarnie  bo;;  formerly  menlioned  (p,  34,  3li),  it 
recedes  from  the  shore,  and  stretches  out  intt>  llit  sra,  fornon^  auother 
ridge,  covered  at  high  water,  near  the  entrjuire  ot  the  iiarbour  of 
HartlepooL  In  some  parts  of  the  shore,  the  sandsttine  ha.s  a  broken 
and  mixed  appearance,  like  breccia. 

Besides  these  spots,  where  this  member  of  our  strata  reaches  the 
surface,  we  may  notice  others  wheie  it  lias  l*eea  examined  by  boring. 
In  1789,  several  trials  for  coal  were  niatle  at  Utnsdale  on  the  Tees,  be- 
tween Croft  bridge  and  Yarm.  Some  of  the  borings  merely  penetrated 
the  alluvial  beds,  consisting  of  sand,  graveL  clay,  &c.;  and  entered 
a  few  feet  into  the  red  sandstone.  Two  of  them,  however,  were  car- 
ried to  a  great  depth,  the  one  to  about  66  fathoms,  the  other  to  74 
fathoms;  passing  through  various  beds  of  red,  white,  grey,  and  blue 
rock;  some  of  them  soft,  like  clay,  or  marl,  others  moderately  hard, 
and  a  few  very  hard.    These  last  were  found  running  in  bands  in  the 
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softer  strata.  Gypsum  was  found  in  both  borings,  at  a  considerable 
depth;  and  in  both  it  seemed  lo  be  connected  with  the  blue  seamg. 
The  last  32  fatlioms  of  the  deepest  boring  consisted  almost  wholly  of 
white  and  grey  sandstone,  without  any  mixture  of  the  red  strata,  A 
similar  result  was  obtained  from  a  more  recent  and  much  deeper 
boring,  at  Efitercommon  near  Smeaton,  about  three  miles  to  the 
south  of  Dinsdale,  and  on  the  south  bank  of  the  Tees*  Here  the 
borers  penetrated  to  the  depth  of  223^  yards*  The  first  10  yards 
consisted  of  alluvial  beds;  the  next  100  yards  of  red  sandstone^  in 
variout^  beds,  with  a  few  bands  of  hard  stone,  &c. ;  and  the  remain- 
ing 113  yards  consisted  of  red,  grey,  and  white  sandstone,  including 
several  very  hard  bands;  the  lowest  beds  being  entirely  grey  or 
white,  as  at  Dinsdale, 

At  the  deepest  of  the  Dinsdale  borings,  viz.  thatof  Woodhead  on 
the  north  bank  of  the  Tees»  a  sulphureous  spring,  like  tiie  Harrowgatc 
spaw,  was  found  to  issue  from  a  blue  stratum,  lying  under  fi^ypnura,  at 
the  depth  of  about  19f  fathoms.  This  spring,  now  termed  Middlelon 
spaw,  has  lately  acquired  some  celebrity,  as  a  place  of  resort  for 
invalids.  A  similar  spring  issues  from  the  same  strata  at  Croft  bridge, 
on  the  south  bank  of  the  Tees,  which  is  also  a  place  of  resort  in 
the  summer  months.* 

It  is  natural  to  expect  sulphuretted  springs,  in  strata  that  contain 
so  much  gypsum,  or  sulphate  of  lime.  The  same  kind  of  strata  in 
Somersetshire  contain  also  sulpliate  of  stroutian;  and  were  our  red 
sandstone  more  exposed,  the  same  mineral  might  be  found  here  also; 
as  it  is  in  our  oohtic  rocks  (see  p.  92),  and  in  limestone  on  the  banks 
of  the  Nidd  near  Knaresborough.f 


♦  in1j>bureou!*  »ijjrinfrs  occar  also  in  !he  aluminous  tttrtta,  as  might  be  eipected  from 
tlitir  iboundiiig  with  salpliur.  Tbere  is  a  ^nmg  of  this  kind  near  Kiltoti  miilj  and  the  re- 
eentlj  discovered  Guibborough  spaw  ib  au other. 

+  Geological  Transactioni,  III.  p.  370,  8tc,     IV,  p.  196,  209,  214, 445. 
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The  rock  salt  of  Chesliire  and  Worcestershire  is  imbedded  in 
strata  corresponding  with  those  of  the  vale  of  the  Tees;  but  no  brine 
springs  have  been  discovered  in  our  district.  There  is  a  salt  spring 
issuing  from  the  interstices  of  a  basaltic  vein,  in  the  bed  of  the  Wear 
at  Butterby,  two  miles  to  the  south  of  Durham;  but  it  is  too  far  from 
our  red  strata  to  have  any  connection  with  them/ 

The  deep  alluvial  covering  of  this  member  of  our  strata,  pre- 
vents us  from  giving  an  accurate  view  of  its  extent.  It  appears, 
however,  to  occupy  almost  all  the  plain  of  Cleveland,  with  a  con- 
siderable portion  of  the  north  bank  of  the  Tees;  and  as  it  extends  to 
the  westward  of  Croft  bridge,  so  it  proceeds  round  the  west  skirts 
of  our  oolite  hills,  by  Northallerton  and  Thirsk,  near  which  are  some 
gypsum  quarries;  and  from  thence  it  is  understood  to  advance  further 
south  into  the  vale  of  York, 

The  occurrence  of  the  red  sandstone  in  the  plain  of  Thirsk,  not 
far  from  the  west  front  of  the  Uambleton  hills,  naturally  leads  us  to 
conclude,  that  our  aluminous  strata  which  are  of  a  vast  thickness 
at  Cranimoor,  and  which  sink  under  the  north  skirts  of  the  Hambleton 
hills  at  Thimbleby,  make  a  bend  upwards,  and  run  to  a  thin  edge,  on 
the  borders  of  that  plain,  so  as  to  allow  the  red  sandstone  to  succeed 
them  there;  unless  we  suppose,  that  the  red  sandstone  does  not 
lie  under  the  aluminous  strata,  as  the  next  succeeding  member  of  the 
series,  but  merely  abuts  against  the  broken  edges,  both  of  these 
strata,  and  of  the  strata  over  them,  occupying  the  valleys  in  the  form 
of  what  has  been  called  an  upjilling.  The  red  sandstone  appears  ia 
the  latter  form  in  several  parts  of  England ;  particularly  in  the  ex- 
tensive plain,  in  which  Appleby,  Penrith,  and  Carlisle  are  situated; 
and  in  the  vale  of  the  Avon,  near  Bristol  :t  but  we  have  not  sufficient 
evidence  that  our  red  rock  is  in  the  same  predicament.     The  appa- 
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rent  irregularities  in  its  dip,  particularly  near  the  entrance  of  Hartle- 
pool harbour,  where,  instead  of  running  under  the  raagnesian  lime- 
stone, it  seems  to  meet  it  abruptly,  may  be  accounted  for  by 
considering,  that  great  dislocations  have  occurred  at  the  place  of 
their  junction;  the  Slake  at  Hartlepool  appearing  to  be  another 
centre  of  subsidence.  These  red  or  party-coloured  strata  occupy  a 
great  part  of  the  low  grounds  of  our  island.  Should  it  be  ascer- 
tained, that  they  are  not  of  the  regular  series  of  rocks,  but  merely 
fill  up  intervals  between  them,  occupying  deep  valleys  and  extensive 
plains ;  in  that  case,  such  strata  would  bear  some  analogy  to  the 
alluvial  beds,  and  form  a  kind  of  link,  to  connect  these  beds  with  the 
regular  strata  of  the  bills,  —  It  is  observable^  that  we  have  not  foood 
in  these  party-coloured  beds  any  appearance  of  organic  remains; 
though  such  remains  occur  in  the  strata  on  both  sides* 

The  Magnesian  Limestone  of  the  county  of  Durham  (q)  is 
without  the  bounds  of  our  district;  yet,  as  it  succeeds  our  red  strata, 
we  may  briefly  notice  it.  This  limestone,  commencing  at  Hartlepool, 
occupies  the  Durham  shore,  with  a  few  interruptions,  to  within  a  mile 
or  two  of  South  Shields,  where  it  leaves  oiT  abruptly;  its  northern 
termination  appearing  like  a  steep  wall,  but  of  no  great  height  From 
thence,  its  limits  in  the  interior  are  traced  in  a  south-westerly  direc- 
tion, by  Bolden,  Painshaw,  Sherburn,  Ferryhill,  &c*;  passing  along 
the  skirts  of  the  coal  district,  and  arriving  at  the  Tees  below  Winston 
bridge,  about  ten  miles  above  Croft  bridge.  The  limestone  that 
passes  behind  our  district,  by  Ripon,  Knaresborough,  Tadcaster^ 
Brotherton,  and  Knottingley;  and  that  stretches  to  the  south  by 
Doncaster,  as  far  as  to  Nottingham;  is  understood  to  be  the  con* 
tinuation  of  the  same  rock ;  but  we  do  not  know  that  its  continuity 
has  been  distinctly  ascertained. 

Numerous  and  interesting  are  the  forms  which  this  limestone 
assumes.     Some  of  the  most  singular  varieties  occur  near  Sunderland. 
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Of  tiiese  we  have  alreadf  had  occasion  to  mention  the  botryoidal  or 
pisiform  variety,  which  is  a  kind  of  oolite  on  a  large  scale,  composed 
of  clusters  of  crystalline  globules.  Another  variety,  no  less  remark- 
able, occurs  in  some  rocks  to  the  north  of  Whitburn.  It  contains 
numerous  radiated  crystalline  cones,  with  their  apices  downwards, 
the  radiations  of  which  are  so  arranged,  that  when  their  bases  are 
exposed  on  the  weathered  surface  of  the  rock,  they  present  the 
appearance  of  the  sunflower,  having  a  circular  disk  in  the  centre, 
with  a  margin  of  petals  diverging  from  it  all  around. 

Even  in  the  Hartlepool  rocks,  the  limestone  exhibits  consider- 
able diversity  of  structure  and  other  qualities.  In  some  places,  it  is 
decidedly  oolitic,  resembling  the  finer  varieties  of  the  oolite;  in 
others,  it  is  earthy:  in  some,  it  is  soft,  marly,  and  friable;  in  others 
it  is  hard  and  compact.  Some  specimens  contain  quantities  of  loose 
marl,  lodged  in  numerous  minute  pores  or  cavities ;  others  abound 
with  small  holes  or  pores,  which  are  empty.  Most  of  the  rock  is  of 
a  dull  yellow  or  buff  colour;  some  part  is  of  a  dull  grey;  while  a 
considerable  part  is  white,  approaching  to  the  colour  of  chalk,  which 
it  also  resembles  in  many  of  its  other  qualities.  Indeed,  the  Hartle- 
pool cliffs,  though  much  lower  than  the  chalk  cliffs  of  Flamborough, 
bear  a  considerable  resemblance  to  them;  being  parted  by  vertical 
fissurest  into  which  the  sea  rushes  violently,  and  forms  a  variety  of 
caves  and  grottos,  often  Kupported  by  massy  pillars*  Several  detach- 
ed rocks  stand  in  the  sea,  at  a  short  distance  from  the  front  of  the 
cliffs,  and  of  the  same  height;  and  as  the  waves  have  hollowed  out 
their  bases  into  numerous  arches,  they  present  the  romantic  appear- 
ance of  the  ruins  of  an  aqueduct,  supported  by  huge  pillars.  The 
general  dip  of  the  rock  is  towards  the  south. 

The  magnesian  limestone  of  Hartlepool  does  not  abound  with 
organic  remains;  yet  a  few  shells  may  be  found  in  almost  all  the 
varieties  of  the  rock,  and  in  some  spots,  especially  in  the  white 
strata»  the  number  is  not  inconsiderable. 
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.  Having  described  all  the  6trata»  or  flat  rocks,  of  oar  district,  it 
now  remains,  that  we  attend  to  a  rock  of  a  different  nature,  which 
intersects  a  large  portion  of  them,  viz. 

THB  BABAXiTIC  DTKE. 


This  singular  rock  (marked  r)  crosses  our  alum  hills  in  the  form 
of  a  vein,  intersecting  the  strata  nearly  at  right  angles.  It  is  one  of 
the  most  remarkable  whinsf  one  dykes  in  Britain,  as  it  has  been  traced^ 
on  the  surface  to  the  extent  of  60  or  70  miles,  and  is  in  some  places 
70  feet  wide,  or  upwards.  It  runs  nearly  in  a  direct  line,  north-west 
and  south-east,  from  Cockfield  Fell,  in  the  county  of  Durham,  to 
May  becks. 

In  several  pai'ts  of  its  course,  the  dyke  protrudes  to  a  consider- 
able height  above  the  surface;  as  at  the  ridge  called  Parker's  houe,  in 
Glazedale;  at  a  place  in  Lownsdale;  and  especially  at  Cliffrigg,  and 
Langbargh,  in  Cleveland;  where  it  forms  a  very  prominent  ridge/ 
crossing  the  plain  from  the  west  side  of  Rosebury  to  the  Tees,  to 
which  it  proceeds  by  Nunthorp  and  Stainton.  In  other  parts,  it  barely 
reaches  the  surface,  or  rises  a  foot  or  two  above  it;  as  in  its  course 
from  Maybecks  to  Silhoue,  and  its  descent  from  thence  towards 
the  Mirk  Esk.  In  many  other  places,  it  does  not  reach  the  surface, 
being  covered  by  alluvium,  often  to  a  great  depth.     Whether  there  be 
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supposition,  however,  is  by  no  means  probable;  for,  whetber  we 
consider  the  red  sandstone  of  the  vale  of  the  Tees  an  lying  over 
the  iiraestone»  or  as  an  upjillifig  between  that  and  the  aluminous 
strata,  it  is  difficult  to  conceive,  bow  the  dyke  should  traverse  the 
sandstone,  without  also  intersecting  the  limestone,  which  is  interposed 
between  the  sandstone  and  the  coal  district.  Perhaps  in  a  few  spots, 
both  iu  the  atom  hills  and  in  the  limestone,  the  vein  may,  as  at 
Whitley^  be  covered  by  a  portion  of  the  upper  strata;  but  the  thick- 
ness  of  the  alluvial  covering,  in  the  plains  which  it  crosses  in  running 
north' west  from  tire  Tees,  is  sufficient  to  account  for  its  rarely 
appearing  at  the  surface,  without  supposing  it  to  be  covered  by  any 
part  of  the  regular  strata.  At  Preston  quarry,  where  the  dyke 
crosses  the  Tees,  a  little  below  Yarm,  the  alluvium  is  of  such  a  thick* 
ness,  that  had  not  the  channel  of  the  Tees  made  its  way  through  it, 
the  whin  dyke  would  not  have  been  known  to  exist  there. 

As  this  dyke  intersects  the  strata  nearly  at  right  angles,  and  as 
the  dip  of  the  strata  in  the  alum  hills  is  generally  towards  the  south 
or  south-east,  the  dyke  in  traversing  these  hills,  hades,  or  inclines,  to 
the  same  quarter.  In  general  it  runs  in  a  straight  line,  N.  W*  and 
S.  E. ;  or  more  correctly,  W.  N*  W.  and  E.  S.  E. :  but  it  sometimes 
deviates  from  the  rectilineal  course.  Among  the  alum  hills  we  meet 
with  somt:  deviations  more  apparent  than  real,  at  the  crossing  of  the 
valleys:  for  where  the  dyke  descends  from  the  heights,  as  it  does 
below  Silhoue,  it  seems  to  bend  toward  the  north;  because,  as  the 
dyke  leans  towards  the  south,  the  higher  parts  of  it  are  farther  south 
than  the  lower.  In  other  parts,  however,  there  is  a  real  deviation 
from  the  straight  line.  For  instance,  the  line  of  the  dyke  at  Preston 
quarry,  instead  of  bearing  in  the  direction  of  Langbargh  ridge, 
diverges  to  the  south  about  twenty  degrees,  and  would,  if  prolonged, 
arrive  at  Battersby,  Ingleby,  or  Greenhoue. 
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It  is  observable,  that  this  larg^e  vein  is  thickest  in  the  middle, 
and  thinnest  at  the  two  extremities.  At  Cockfield,  its  width  is  bat 
17  feet;  at  the  quarries  of  Preston  and  Langbargh,  it  is  70  feet,  or 
more;  at  Egton,  it  is  nearly  the  same;  at  Silhoue,  it  is  diminished  to 
about  30  feet;  and  at  Maybecks,  its  eastern  termination,  it  seems  to 
be  scarcely  any  wider  than  at  Cockfield.  Thus  the  vein  appears  to 
swell  in  the  middle,  and  run  to  a  narrow  edge  at  the  extremities.  As 
such  dykes,  however,  are  justly  regarded  as  large  fissures  or  breaks 
in  the  strata,  filled  with  basalt,  the  thickness  of  the  dyke  at  the  bed 
of  the  Tees,  in  the  plain  of  Cleveland,  and  in  the  vale  of  the  Esk^ 
may  be  otherwise  accounted  for ;  because,  on  the  supposition  that 
the  vein  has  been  filled  from  below,  we  may  expect  to  find  it  widen* 
ing  as  we  descend ;  and  consequently,  it  must  be  wider  in  the  low 
situations  now  mentioned,  than  in  such  elevated  places  as  Silhoue  and 
Cockfield  Fell.  Yet  our  observations  do  not  warrant  us,  to  attribute 
the  difference  of  width  in  this  vein,  solely  or  principally  to  a  differ- 
ence of  depth;  for  it  appears  of  a  great  thickness  at  Cliffrigg,  where 
it  is  protruded  to  a  considerable  height,  as  well  as  at  Langbargh 
quarry,  which  lies  in  the  plain  immediately  below.  We  may  add,  at 
the  same  time,  that  wherever  the  ridge  protrudes  greatly  above  the 
surface,  it  occupies  a  much  wider  space  than  the  mere  thickness  of 
the  vein ;  for  the  higher  portions  of  the  ridge,  having  nothing  to  sop- 
port  them,  have  fallen  down  on  both  sides,  especially  on  the  sonth 
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coated  with  a  ferruginous  crust;  and  the  interstices  between  them 
are  filled  up  with  ferruginous  clay,  or  decomposed  basalt. 

The  rock  is  not  uniform  in  its  qualities.  Most  of  it  exhibits,  in 
the  recent  fracture,  a  rough  granular  surface,  of  a  dark  blackish  blue 
colour,  with  a  number  of  shining  specks,  sometimes  of  the  same  co- 
lour, sometimes  darker,  and  sometimes  lighter*  Very  often  the  stone  is 
quite  black,  with  scarcely  any  tinge  of  blue.  The  shining  crystals  are 
frequently  oblong  and  thin,  like  those  in  the  blue  limestone.  We  liave 
not  perceived  among  them  any  olivine  or  augite.  The  rock  is  remark- 
ably hard,  and  supplies  excellent  materials  for  making  roads;  for  which 
purpose  it  is  quarried  in  several  places.  It  seems  to  owe  a  great  part 
of  its  hardness  to  the  quantity  of  iron  contained  in  it;  from  whence  also 
the  blocks  derive  their  rusty  coating.  Some  varieties  of  the  stone  ap- 
pear like  a  mixture  of  clay  and  iron,  and  abound  so  much  with  the  lat- 
ter, that  their  recent  fractures  often  exhibit  a  grey  iron  colour,  wliich 
soon  acquires  a  rusty  hue,  on  being  exposed  to  the  weather.  These 
specimens  are  not  so  compact  as  the  black  or  blue  basalt;  but  often 
abound  with  veins  or  crevices ;  many  of  which  are  filled,  or  lined,  with 
calc  spar,  while  others  are  empty.  Similar  cavities  sometimes  occur 
in  the  black  basalt,  containing  crystals  of  calc  spar;  some  of  which 
are  of  a  dull  white  colour,  while  others  are  highly  transparent  and 
beautiful,  having  laminated  shining  surfaces.  Along  with  such  crys- 
tals, we  find  in  some  of  the  crevices  or  small  veins,  a  soft  substance, 
consisting  of  very  minute  jet  black  grains,  slightly  adhering  to  each 
other,  and  having  a  glimmering  lustre.  When  a  portion  of  this  sub- 
stance is  subjected  to  a  red  heat,  the  black  colour  is  discharged,  and 
it  acquires  a  yellow  brassy  or  pyritous  aspect,  the  grains  having  a 
metallic  lustre,  and  adhering  more  closely  together.  During  this 
process  there  is  no  appearance  of  ignition.  The  substance  is  evi- 
dently a  metallic  oxiile,  and  is  probably  the  black  oxide  of  iron, 
with  a  slight  mixture  of  sulphur.  Kbomboidal  crystals  of  glassy 
calc  spar  are  imbedded  in  it. 
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In  some  places,  particularly  at  Langbargh,  we  perceive  among 
the  varieties  of  the  basalt,  blocks  of  various  sizes  of  a  yellowish 
grey  colour,  which,  wlien  broken,  are  found  to  be  light  blue  in  the 
centre.  These  grey  blocks  are  softer  than  the  common  basalt;  but 
many  of  them,  especially  those  that  are  large  and  coarse-grained,  are 
exceedingly  tough,  so  that  the  workmen  find  the  greatest  difficulty  in 
breaking  them.  They  are  sometimes  found  to  run  in  veins  across 
the  dyke. 

Along  with  the  basalt,  we  find,  in  some  parts  of  the  dyke,  that 
clayey  substance  known  by  the  outlandish  name  wacke.  It  is  usually 
of  a  greenish  grey  or  light  olive  colour,  with  some  ferruginous  stains, 
especially  in  the  seams  or  cracks,  with  which  it  abounds.  Some  of 
these  cracks  are  filled  with  calc  spar.  It  is  generally  rather  soft  and 
friable,  but  often  occurs  hard  and  compact.  In  short,  it  bears  a  strong 
resemblance  to  the  indurated  clay  accompanying  the  gypsum  at  the 
mouth  of  the  Tees;  but  does  not  like  that  efiervesce  with  acids,  and 
has  a  more  coarse  and  earthy  aspect.  It  is  found  among  the  blocks 
of  basalt  in  patches,  or  irregular  veins.  A  vein  of  wack6,  three  or 
four  feet  wide,  occurs  in  Stainton  quarry ;  where  the  authors  also 
observed  some  of  the  most  interesting  varieties  of  the  basalt. 

As  such  dykes  are  known  to  be  connected  with  breaks  or  slips 
in  the  strata,  it  is  natural  to  expect,  that  in  some  parts  of  this  long 
ridge,  there  will  be  found  obvious  marks  of  dislocation.     This  is  the 
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ground  on  the  east  side  being  considerably  higher  than   that  on  the 

west,     We  have  discovered  no  traces  of  the  dyke  from  thence  to  the 

fthore;  but  as  it  boars  somewhat  in  the  direclion  of  Peak,  or  more 

nearly  in  that  of  Haibnrn  wyke,  it  may  be  connected  with  the  slip  at 

one  of  these  places.     At  Ejton  brido;e,    ihe  dyke  seems  to  share  in 

the  dislocations   occasioned  by  the  great  break  in  the   vale  of  the 

Esk,     On  the  south-east  bank  of  the  river,   the  dyke  is  sunk  down, 

or  washed  away ;  but  on  the  opposite  bank,  it  stands  up  like  a  wall  ; 

and  is  the  more  conspicuous,  as  on  one  side  it  is  laid  bare,  so  as  to 

form  a  steep  precipice,  the   base  of  which   is  partly  washed  by  the 

river,   the  latter  being  turned  out  of  its   direct  course,   and  made  to 

pass  round  the  projecting  point  of  the  dyke. 

But  here  another  phenomenon   demands  our  notice.     It  is  well 

known,  that  where  a  basaltic  dyke  passes   through   coal  strata,  the 

quality  of  the  coal  is  changed  ;  not  only  where  it  comes  in  contact 

with  the  dyke,  but  for  several  yards  on  both  sides  of  it;  appearing 

charred  or  burntp     This  effect   has  been    produced   by  our  flyke, 

where  it  traverses  the  coal  at  Cockfield ;  the  coal  being  reduced  to 

m  cinder,  and  the   sulphur   sublimed    from    the   pyrites.      In   like 

manner,  at  Egton  bridge,  where  the  basaltic  dyke  intersects  the  alum 

fehale,  the  latter  is  hardened  into  a  kind  of  porcelain  ;  and  where  the 

dyke  is  exposed  on  one  side,  large  portions  of  this  indurated  shale 

are  seen  adhering  to  it   like  a  crust,  varying  from  two  or  three  feet 

in  thickness,  to  six  or  eight     This  crust  is  of  a  light  grey  colour,  in 

some  places  approaching  to  while,  in  others  tinged  with  light  blue, 

and  in  others  with  a  yellow  or  ochrey  colour.     It  is   much  harder 

than  the  common  alum  shale,  yet  when    broken   shews  the  same 

cleavage,  splilling  into  rhomboidal  fragments.     In  the  face  uf  the 

north-west  liank  of  the  river,  where  the  dyke  begins  to  be  covered 

on  both  sides,  there  is  a  good  opportunity  of  observing  how  the  alun> 

shale  gradually  resumes  its  proper  colour  and  texture,  as  it  retires 
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from  the  dyke  towards  the  south-west.  The  hard  crust  adhering  to 
the  dyke  extends  outwards  about  six  or  eight  feet;  and  from  thence 
the  shale  becomes  gradually  of  a  darker  colour,  and  more  soft  and 
shivery,  till  at  the  distance  of  about  twenty  or  twenty-five  feet  from 
the  crust,  or  about  thirty  feet  from  the  basalt,  the  vicinity  of  the  latter 
ceases  to  affect  it.  Few  organic  remains  occur  here  in  the  alum  shale; 
but  some  mineral  substances,  not  very  common  in  our  strata,  were 
detected  in  the  hard  porcelain  crust  adhering  to  the  dyke.  Of  these 
the  most  worthy  of  notice  are  ;  galena^  and  sulphate  of  barytes.  One 
specimen  of  the  former  was  found,  forming  a  seem  or  plate  aboot 
three  inches  long,  and  above  a  quarter  of  an  inch  thick.  It  is  now 
in  the  Whitby  Museum;  as  are  also  specimens  of  the  sulphate  of 
barytes.  The  latter  mineral  was  at  first  supposed  to  be  carbonate  of 
leatl,  or  white  lead  ore,  which  it  resembles  in  colour  and  in  weight. 

There  are  two  or  three  other  spots  where  the  basaltic  dyke  is  seen 
to  traverse  the  alum  shale.  In  one  place,  at  the  north  west  entrance 
into  Lownsdale,  about  a  quarter  of  a  mile  north  from  Ayton  alum* 
works,  several  portions  of  the  shale  that  have  been  nearly  in  contact 
with  the  basalt,  are  found  changed  into  a  kind  of  red  or  brown  iron 
slag.  At  Langbargh,  where  the  basalt  has  been  quarried  out  to  a  con- 
siderable distance,  and  the  shale  which  the  dyke  crosses  is  left  stand- 
ing like  a  wall  on  both  sides,  the  same  kind  of  phenomena  are  ob- 
served.     Instead  of  that  shivery  and  decomposing  state,  which  the 
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in  the  dyke,  a  little  to  the  north-west  of  the  main  quarry,  we  have  an 
opportunity  of  seeing  the  shale  on  one  side  beginning  to  resume  its 
bUieish  colour;  and  both  here^  and  on  either  side  of  the  main  quarry, 
the  shale  is  identified  by  its  organic  remains ;  ammonites,  belemnitest 
pectens,  and  other  shells.  And  here  it  is  observable,  that  whereas 
in  the  common  alum  shale  many  of  the  organic  substances  are  py- 
ritous,  in  this  altered  shale  there  is  not  a  vestige  of  pyrites,  but  a 
number  of  the  shells  have  been  totally  or  partially  decomposed,  and 
the  cavities  are  filled  or  lined  with  oxide  of  iron.  In  like  manner,  as 
we  find  rows  of  pyritous  balls  or  nodules  in  the  common  alum  shale, 
here  we  perceive  on  the  south  west  side  of  the  quarry  a  row  of  holes 
containing  ochre.  These  appearances  favour  the  idea,  that  the 
sulphur  of  the  pyrites  has  been  sublimated  by  a  violent  heat^  and  the 
iron  alone  left. 

We  may  add,  as  an  additional  itlostration  of  this  subject,  that 
where  the  basaltic  dyke  passes  through  sandstone  beds,  as  at  Preston 
quarry,  the  parting  between  the  dyke  and  the  strata  which  it  tra- 
verses, is  commonly  very  distinct,  so  that  there  is  no  difficulty  in  de* 
taching  the  basalt;  and  wlien  it  is  removed,  the  sides  of  the  vein 
appear  lined  with  several  coatings  of  a  clayey  substance,  hard  and 
whitish.  In  some  places,  this  crust  is  smooth,  like  plaster  or  stucco; 
in  others,  we  find  the  surface  adorned  witli  raised  lines,  curiously 
reticulated,  and  ramified,  in  a  manner  analogous  to^the  dendritical  im- 
pressions, so  frequently  observed  in  the  partings  of  sandstone  and 
other  rocks.  This  curious  coating  often  looks  as  if  it  had  been 
baked ;  while  in  some  spots  there  are  perpendicular  markings,  which 
seem  to  have  been  made  by  the  motion  and  friction  of  the  whole  vein, 
upwards  or  downwards,  rubbing  against  its  sides.  The  substance  is 
not  a  pure  clay,  but  contains  a  mixture  of  calcareous  and  siliceous 
matter ;  numerous  small  fragments  and  grains  of  various  kinds  of 
stone  being  imbedded  in  the  clayey  cement. 
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These  remarkable  phenomena,  relating  to  our  basaltic  dyke,  it 
was  necessary  here  to  record  and  describe;  though  we  do  not  mean, 
in  this  Part  of  our  Work,  to  enter  further  into  the  question  of  the 
igneous  origin  of  basalt,  on  which  the  facts  now  stated  evidently 
bear.  The  subject  will  be  resumed  in  Part  Third.  In  the  mean  time 
we  may  add,  that  phenomena  of  the  same  class  with  those  which  we 
have  described,  have  been  frequently  observed  elsewhere.  The  effect 
of  basalt  upon  coal  has  already  been  noticed ;  and  Professor  Sedg- 
wick, who  examined  our  basaltic  dyke,  and  several  dykes  of  the  same 
nature  near  Newcastle,  and  in  High  Teesdale,  in  1821,  ascertained, 
that  the  coal  shale,  in  some  places  where  it  comes  in  contact  with  the 
trap,  is  so  indurated  as  to  resemble  a  piece  of  Lydian  stone;  and 
near  Caldron  Snout,  he  found  the  limestone  converted,  by  the  presence 
of  basalt^  into  a  granular  mass,  retaining  no  trace  of  organic  remains ; 
but  gradually  recovering  its  usual  texture,  at  the  distance  of  a  few  feet 
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ORGANIC  REMAINS. 

M^ETRIFIED  or  preserved  remains  of  the  animals  and  vegetables 
of  a  former  world,  are  so  commonly  met  with  in  the  rocks  of  almost 
all  countries,  that  they  have  attracted  the  attention  of  the  learned  in 
every  age.  Herodotus,  the  father  of  Greek  historians,  mentions  in 
his  Second  Book  (Euterpe)^  the  existence  of  sea  shells  in  the  moun- 
tains of  Egypt.  Strabo,  in  the  First  Book  of  hiw  Geography,  speaks 
of  petrified  cockles,  oysters,  pectines,  and  other  shells,  observed  in 
various  regions  remote  from  the  sea;  which  statement  he  makes,  not 
only  on  his  own  authority,  but  on  tliat  of  more  ancient  Greek  writers. 
Pliny,  in  his  Natural  History  (Lib*  xxxvii.  c.  10),  notices  the  cornu 
ammonis,  the  ostracite,  and  other  petrifactions  ;  and  in  another  pas* 
sage  fLib.xxxvi.  c.  18),  he  mentions,  on  the  authority  ofTheophrastns, 
an  ancient  Greek  naturalist,  tbe  discovery  of  fossil  ivory  and 
petrified  bones.  Tertullian,  one  of  the  christian  fathers,  observes  in 
his  treatise  De  Pallio  (c,  2),  that  tlie  whole  globe  was  once  covered 
with  waters,  and  that  sea  shells  yet  lodge  in  the  mountains.  Oro- 
sins,  another  early  christian  writer,  speaking  of  the  deluge,  in  the 
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First  Book  of  his  History,  mentions,  as  a  proof  of  that  catastrophe, 
rocks  aboundipg^  with  oysters  and  other  shells,  in  mountains  remote 
from  the  sea. 

The  petrifactions  of  our  district  have  been  noticed  at  an  early 
period.  The  jet^  which  is  found  here  in  considerable  quantity,  and 
which  is  obviously  a  kind  of  petrified  wood,  is  mentioned,  as  Camden 
observes,  by  Solinus  and  other  ancient  writers:  and  the  Whitby 
snake-stones  have  an  honourable  place  in  the  early  history  of  oar 
abbey,  being  connected  with  the  fabled  miracles  of  Lady  Hilda. 

It  is  only  within  these  few  years,  however,  that  the  nature  of  such 
remains  has  been  properly  investigated,  and  correct  ideas  of  them 
have  begun  to  be  formed.  The  learned,  at  no  remote  period,  were 
wont  to  regard  them  as  mere  sports  of  nature,  produced  by  an  occult 
plastic  power.  Mr.  Charlton,  in  his  History  of  Whitby,  published 
only  48  years  ago,  after  describing  the  petrified  shells  and  wood 
found  near  Whitby,  with  what  be  calls  petrified  bones  of  men  and 
horses,  declares  himself  fully  persuaded,  according  to  the  opinion  of 
Dr.  Lister  and  others,  "  that  none  of  these  petrifactions  were  ever  real 
animals,  or  in  any  other  state  than  that  in  which  we  now  find  them." 
Such  notions  are  now  universally  exploded  ;  and  though  men  of 
science  still  differ,  as  to  the  time  and  the  manner  in  which  these 
substances  have  been  imbedded  in  their  rocky  habitations,  all  agree 
in  pronouncing  them  to  have  been  real  animals  or  vegetables,  at 
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present  form,  on  the  map  of  the  world ;  and  when  land  and  sea, 
mountains  and  valleys,  rivers  and  plains,  continents  and  oceans, 
must  have  heen  arranged  in  a  manner  completely  different  from  what 
we  now  see.  And  while  their  extreme  antiquity  commands  our 
Teneratton^  their  immense  number,  and  inconceivable  variety,  with  the 
beauty  and  perfection  of  many  of  them,  impress  us  with  sentiments 
of  wonder,  and  may  well  excite  us  to  admire  and  praise  that  infinite 
Creator,  whose  works  in  every  age  have  been  great  and  marvellous. 

This  district,  in  particular,  seems  like  a  vast  storehouse,  which 
nature,  in  primeval  times,  has  tilled  with  her  choice  and  varied 
productions,  embalmed  and  preserved  by  her  own  hands,  to  supply 
the  latest  ages  with  specimens  of  her  ancient  workmanship.  Were 
all  those  relics  restored  to  their  pristine  state  of  animation,  our  hills 
would  teem  with  life:  most  of  the  calcareous  strata  would  be  found 
immense  heaps  of  shellfish,  piled  up  in  countless  myriads;  while  the 
aluminous  beds  would  swarm  with  living  creatures,  in  an  endless 
diversity  of  forme  and  sizes.  Even  our  vegetable  remains,  were  they 
to  experience  such  a  resurrection,  would  be  sufficient  to  replenish 
large  forests,  and  to  deck  many  a  lawn,  and  many  a  mead,  with 
verdure  and  beauty. 

It  would  be  vain,  therefore,  to  attempt  giving  a  complete  list  of 
all  the  species,  or  even  all  the  genera^  of  the  petrified  animals  and 
vegetables  of  the  district.  We  can  only  present  a  general  account  of 
them,  beginning  with  the  least  animated  kinds,  and  proceeding 
upwards  in  the  scale  of  life, We  begin  then  with 
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In  describing  the  alluvium,  we  have  noticed  the  decayed  wood 
and  other  vegetables,  found  in  the  bogs  of  this  district,  where  vast 
quantities  of  such  materials  have  been  preserved  for  a  number  of 
ages.    Besides  these  vegetable  remains,  contained  in  the  alluvial  beds, 
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there  are  others  of  a  more  ancient  date,  which  occur  in  the  regular 
strata,  and  which  are  both  abundant  and  various.  They  abound  most 
in  the  sandstone,  the  ironstone,  and  the  different  kinds  of  shale. 

Petrified  plants,  or  impressions  of  the  leaves  and  stems  of  plants, 
are  very  numerous  in  the  shale  that  lies  over  the  coal  seams ;  as  is 
the  case  in  all  coal  districts.  Some  of  these  plants  are  ferns,  others 
are  reeds ;  but  there  is  a  confused  mixture  of  a  great  variety  of 
vegetables;  some  small,  others  large;  some  with  minute  and  delicate 
leaves,  others  with  broad  and  spreading  foliage.  There  is  a  strong 
analogy  between  the  shale  containing  these  impressions  or  petrifac- 
tions, and  the  bog  earth  containing  preserved  leaves  and  plants. 
In  both,  the  vegetables  are  confusedly  mixed,  and  commonly  very 
imperfect;  and  in  separating  the  laminae  of  both,  we  discover  new 
specimens  in  every  new  seam  or  fracture  that  is  laid  open.  In  the 
bogs,  however,  the  plants  are  of  the  kinds  now  growing  in  the  British 
Isles,  which  is  not  the  case  with  the  generality  of  those  occurring  in 
the  shale.  On  this  account,  and  owing  to  the  imperfect  and  friable 
state  of  the  plants  in  the  coal  shale,  it  is  difficult  to  assign  them  to 
their  proper  genera  and  species.  In  most  of  the  specimens,  the 
substance  of  the  plant  seems  to  have  been  changed  into  a  black 
coally  matter.     Some  of  them  are  impregnated  with  pyrites. 

In  noticing  the  analogy  between  the  shale  with  vegetable  im- 
pressions, and  the  bog  earth  with  leaves,  we  ought  not  to  omit  the 
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These  seeds  are  not  petrified,  but  merely  preserved ;  being  in  a  soft 
and  rather  pliant  slate.  Their  colour  is  brown  or  rusty ;  which  is 
also  the  colour  of  some  imperfect  remains  of  leaves,  found  alon^  with 
them.     Some  thin  bivalve  shells  also  accompanied  them. 

In  some  of  our  ironstone  e^eams,  particularly  in  the  cliflf  at 
Saltwick,  vegetable  impressions  are  very  common.  The  plants  are 
often  larger  than  those  in  the  coal  shale ;  though  in  both  there  is 
a  mixture  of  plants  of  various  sizes  and  kinds.  The  impressions  in 
the  ironstone  are  usually  better  defined,  and,  from  the  hardness  of 
the  stone,  are  more  easily  preserved  than  the  specimens  in  the  shale. 
The  substance  of  the  plants  is  here  also  generally  blackish  and 
bituminous,  though  impregnated  with  iron.  The  stems,  leaf-stalks, 
middle  ribs  of  the  leaves,  and  other  thicker  parts  of  the  plants,  have 
undergone,  in  most  specimens,  a  double  transformaiitfii;  liaving  been 
converted  into  a  sparry  substance,  partly  black  and  partly  whitish, 
which  has  been  subsequently  dissolved,  and  is  now  found  in  the 
form  of  a  fine  powder,  retaining  the  same  colours.  The  mixture  of 
the  black  and  white  parts  presents  a  curious  appearance,  the  black 
exhibiting  numerous  cracks,  both  longitudinal  aad  transverse,  as  in 
charred  wood,  while  the  white  fills  up  these  cracks.  In  several 
instances,  the  spar  has  not  been  decomposed,  but  remains  in  its 
original  crystalline  state. 

Similar  petrifactions  occur  in  the  sandstone,  but  in  less  quantity. 
The  best  vegetable  impressions  are  in  the  harder  beds  of  sandstone, 
particuliirly  some  of  the  crow-stone  beds;  but,  as  may  be  expected^ 
we  seldom  meet  with  such  delicate  and  well  defined  impressions  in 
the  sandstone,  as  we  see  in  the  ironstone  or  the  shale. 

If  we  suppose,  with  some  authors,  that  the  beautifully  ramified 
substances  in  our  moss  agates,  have  been  real  vegetables,  which*  by 
some  unknown  natural  process,  have  been  enveloped  by  a  solution 
of  flint,  and  preserved  in  their  form  and  colour,  while  it  has  crystallized 
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around  thera, — we  shall  fiod  here  another  class  of  vegetable  remaint, 
much  mon^  delicate  than  those  now  mentioned.  Great  numbers  of 
these  moRs  agates,  or  jasper  agates,  as  they  are  also  called,  are 
washed  out  of  the  alluvial  cliffs,  in  nodules  of  various  sizes,  generally 
rounded  ;  and  are  found  on  the  beach  in  various  parts  of  the  coast, 
particularly  between  Whitby  and  Saiidsend,  on  the  Scarborough 
shores,  and  especially  in  Filey  bay.  The  mosses  appearing  in  these 
stones  are  of  various  colours,  among  which  yellow  and  greenish  grey 
are  the  most  predominant.  Many  of  them,  when  shown  in  polished 
sections,  are  of  such  extreme  delicacy  and  beauty,  as  no  pencil  can 
imitate. 

It  may  be  fairly  questioned,  however,  whether  any  of  these 
ramified  substances  have  been  real  mosses.  Similar  appearances  are 
often  seen  in  the  mineral  kingdom,  in  cases  where  no  vegetable 
substance  is  present.  Not  to  speak  of  the  numerous  dendritical 
impressions  in  the  seams  of  sandstone,  chalk,  and  other  rocks,  we 
know  that  metals,  or  metallic  solutions,  assume,  under  certain  circum^ 
stances,  beautiful  arborescent  forms  ;  of  which  we  have  a  striking 
example  in  zink.  Metallic  solutions,  blended  with  silex,  may  have 
produced  all  those  delicate  and  richly  coloured  ramifications,  by 
which  our  moss  agates  are  distinguished. 

In  Plates  I,  II,  and  III,  we  have  given  correct  delineations  of 
several  of  the  most  interesting  vegetable  remains,  discovered  in  the 
rocks  of  this  district.  The  originals,  with  the  exception  of  Figure  4, 
Plate  1,  are  all  in  the  Whitby  iMuseum. 

The  specimens  in  Plate  I  consist  of  fruits,  or  heads  of  plants; 
and  are  so  rare  that  each  of  them  may  almost  be  considered  as  unique. 
Nob.  I  and  7  are  from  the  Saltwick  ironstone*  The  former  shews 
two  distinct  heads,  one  of  which  resembles  a  fig;  the  other,  which  is 
perhaps  a  young  specimen  of  No.  7,  is  somewhat  like  an  artichoke. 
No*  7  has  nearly  the  exterior  form  of  the  sand-box  nut  of  the  West 
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Indies,  and  corresponds  wilh  it  in  size  ;  but  in  its  internal  structure 
it  is  more  akin  to  the  artichoke,  being*  composed  of  numerous  Ian* 
ceolate  and  striated  pieces,  lying  over  one  another,  though  not  in  the 
imbricated  way.  It  is  not  unlikely,  that  the  smaller  specimen,  No,  1, 
though  resembling  this,  may  be  of  another  species*  In  shape  it  is 
oblong,  while  this  is  oblate;  and  its  lanceolate  leaves  or  pieces  are 
convex  in  the  middle,  whereas  those  of  No,  7  are  somewhat  concave. 
They  also  difler  considerably  in  the  base,  or  place  of  attachment  to 
the  stalk,  which  is  visible  in  both. 

Nos.  3,  6,  and  8,  are  from  a  schistose  sandstone  occurring  in  the 
Saltwick  and  Ilawsker  cliffs.  These  specimens  are  all  flattened  ;  while 
those  in  the  ironstone  are  solid  and  prominent.  No,  8  bears  a  re- 
semblance to  the  oblong  head  in  No.  1.  No.  3  if^  not  unlike  honey- 
suckle. No.  6  is  a  singular  specimen,  perhaps  imperfect.  The  leaf 
accompanying  it  may  have  belonged  to  the  same  plant. 

No.  2  is  a  beautiful  and  curious  specimen  in  yellow  sandstone, 
from  the  same  cliffs.  It  shews  a  large  corol,  or  calyx,  apparently 
entire,  much  depressed  in  the  middle,  and  deeply  indented  in  the 
margin.  No.  4  is  a  nut,  from  the  ironstone  nodules  occurring  in  the 
sandstone,  in  the  cliffs  on  the  west  side  of  the  battery  at  Whitby ; 
where  it  was  found  by  Dr.  Campbell.  The  crust,  or  shell,  is  of  hard  iron- 
stone, of  a  dark  reddish  brown  hue,  and  marked  with  high  longitudinal 
ridges,  finely  striated.  The  nucleus,  or  kernel,  which  is  laid  open  at 
the  top,  where  the  shell  has  been  broken,  consists  of  a  soft  pale  grey 
earth,  or  oclirey  clay.  No*  5,  from  the  oolite  near  Kirkby  Moorside,  is 
nearly  of  the  size  and  form  of  a  hazel  nui.  It  is  marked,  both  on  the 
body  of  the  nut  and  on  the  base,  with  three  slight  ridges,  or  angular 
projections,  meeting  in  an  elevated  point  in  the  centre.  The  margin 
of  the  base  i»  adorned  with  a  row  of  small  tubercles.  This  nut  is 
brownish  without,  and  sparry  within.  A  splinter  having  broken  off 
from  near  the  apex,  shews  some  faint  appearance  of  a  nucleus  in  the 
interior. 
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The  impressions  of  lea?eg,  figured  in  Plate  il|  and  Noi*  1,  ft»  3» 
ef  Plate  III,  are  alt  from  the  Saltwick  and  Hawsker  cliffs,  and  are 
for  the  most  part  beautiful  and  interefltiag.  No  2,  PI.  11  i|  is  in  iron- 
stone; and  seems  to  be  a  leaf  of  the  same  plant  as  No.  7,  or  the 
oblong  specimen  in  No*  1,  Plate  1;  the  leafets»  or  j9tnnii/iF,  being 
bnceolate  and  striated  in  the  same  form.  No.  6,  Plate  II,  of  which 
the  leafets  are  also  lanceolate  and  striated  longitudinally,  may  be  a 
leaf  of  the  plant  No.  8,  Plate  I ;  especially  as  it  occurs  in  the  same 
schistose  sandstone.  In  both  these  leaves,  the  pinnule  on  the  leaf 
stalk  are  Jies^ile,  alternate,  and  close  together;  as  is  also  the  case 
with  Nos.  1  and  4»  Plate  11,  both  from  the  sandstone.  No.  4  has  the 
leafets  at  right  angles,  and  appears  to  be  a  fern  of  the  polypodium 
family*  No.  2  occurs  both  in  ironstone  and  sandstone*  It  m  a  most 
beautifnl  fern,  with  leafets  resembling  those  of  the  ruia  muraria  (vfM* 
Tut);  but  generally  more  minute  and  elegant.  No.  3,  from  the  sand- 
i^tooe,  resembles  the  leaves  of  some  willows.  It  is  found  of  a  great 
Mze;  as  is  also  No.  6,  of  which  specimens  occur  about  two  feet  Ion;* 

Noii.  5  and  7,  both  in  saudstone,  are  uncommon  and  curious 
apecimens;  the  former  being  not  unlike  the  stem  of  a  gnaphalium, 
and  the  latter  having  slender  leaves^  with  small  leafets  densely 
crowded  togetfier. 

No.  8  is  a  fern  in  ironstone,  with  nerved  leafets,  sessile  and 
alternate,  and  so  shaped  as  to  make  the  leaf  appear  reversed.  There 
are  other  leaves  in  the  ironstone  nearly  the  same,  but  with  leafets 
differently  shaped.  No.  9,  aUo  in  ironstone,  appears  to  be  an  im- 
perfect leaf  of  the  ^co/ajoewrfriwm,  or  hart's  tongue;  of  which  we  bava 
not  aft  yet  discovered  an  entire  specimen. 

No.  I,  Plate  111,  is  one  of  the  richest  of  our  fossil  ferns. 
Specimens  of  great  beauty  have  been  found  in  the  ironstone.  No.  3, 
Plate  lllp  is  a  delicate  little  plant,  occurring  also  in  the  ironstone. 

Seteral  otlier  leaves,  not  figured,  have  been  found  in  our  coal 
shale,  sandstone,  and  ironstone;  specimens  of  which  may  be  seen  in 
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the  Whitby  Moseum,  where  there  is  also  an  opportunity  of  comparing 
them  with  the  vegetable  impressions  of  the  Newcastle  coal  shale.  It 
is  worthy  of  remark,  that  on  comparing  the  fossil  leaves  of  the  New- 
castle district  with  those  of  Whitby,  we  have  not  found  above  one 
plant  common  to  both  districts;  viz.  a  fern  resembling  No.  8,  Plate 
IJ,  but  with  oval  leafets. 

Nos.  4,  5,  and  6,  Plate  111,  are  specimens  of  fossil  reeds,  occurring 
in  sandstone  in  the  Hawsker  and  Stainton  cliflfs.  There  are  at  least 
two  distinct  species;  one  with  joints  at  intervals  of  about  4  or  5 
inches  or  more,  No,  4 ;  and  another,  No.  6,  with  numerous  joints 
placed  close  together,  or  at  very  short  intervals.  The  intermediate 
specimen,  No.  5,  we  are  inclined  to  consider  as  the  root  part  of  No. 
4;  the  joinls  growing  shorter  towards  the  root,  as  in  the  eqinsetum 
and  other  jointed  plants.  Each  joint,  as  in  such  plants,  is  marked 
with  a  striated  brown  band,  which  has  been  ornamented  with  a  fringe; 
specimens  of  which  are  found  diverging  from  the  joint  into  the  sur- 
rounding matrix.  From  above  each  joint  a  lateral  branch  has 
proceeded;  and  this  takes  place  alternately,  so  that  where  a  branch 
has  gone  out  from  the  right  side  at  one  joint,  it  issues  from  the  left  at 
the  next  In  some  instances,  the  branches  are  doubled ;  and  in  some, 
we  find  a  double  band. 

The  most  common  reed.  No.  4,  greatly  resembles  the  sugar-cane, 

both  in  size  and  in  form.      The  stalks  are  usually  about  an  inch  in 

diameter,  but  in  some  instances  reach  two  inches.     The  joints  in  such 

specimens  are  sometimes  nine  or  ten  inches  asunder.      These  reeds 

occur  in  considerable  quantity  in  a  sandstone  bed  at  the  top  of  the 

cliff  opposite  High  Whitby.    The  bed  is  four  or  five  feet  thick,  resting 

on  a  bed  of  bituminous  and  clayey  shale,  in  which  there  is  a  coal 

seam.     Over  the  sandstone  is  a  stratum  of  sandy  shale.     The  reeds, 

which  are  very  numerous,   are  arranged  parallel  to  one  another,  and 

perpendicular  to  the  plane  of  the  strata;  aB  if  tliey  had  grown  on  the 
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spot,  preiJons  to  the  time  when  the  strata  acquired  their  present 
dip,  with  their  roots  in  the  clayey  shale  below.  At  the  top,  the  reeds 
are  abruptly  broken  oflF,  on  meeting  the  sandy  shale;  and  seem  to 
have  risen  to  a  great  height,  when  entire.  A  few  of  the  reeds  are 
found  lying  irregularly  ;  and  some  also  are  flattened,  like  the  reeds 
found  over  the  coals  at  Newcastle,  and  in  other  coal  districts. 

The  other  reed,  No.  6,  which  occurs  in  the  Hawsker  cliffs,  is 
somewhat  rare.  It  is  generally  thicker  than  No.  4;  and,  like  the 
root  part  of  the  latter,  it  has  a  dark  appearance  outwardly,  from  its 
numerous  bands.  None  of  the  reeds  shew  any  marks  of  internal 
organization,  the  inside  of  each  consisting  of  the  same  sandstone  as 
the  matrix :  so  that  they  may  be  regarded  as  casts,  rather  than  petri- 
factions. 

Stems  and  roots  of  other  vegetables  often  occur  in  our  sand- 
tjtone.  Some  specimens  in  the  Whitby  Museum,  may  be  classed 
with  the  phyioHles  of  the  coal  districts,  rather  than  with  reeds  or 
canes.     Such  specimens,  however,  are  of  rare  occurrence. 

Petrified  wood  occurs  in  a  number  of  our  strata,  as  in  the  sand^ 
stone,  the  ironstone,  the  dogger,  and  especiatly  the  aluminous  beds. 
Large  portions  of  trees,  some  of  them  with  the  appearance  of  roots, 
have  been  found  in  the  sandstone;  but  smaller  pieces  of  wood  are 
much  more  common.  Very  often  the  wood  in  the  sandstone  is  in 
the  state  of  charcoal ;  some  of  the  strata  containing  an  infinite  number 
of  fragments  of  charred  wood,  of  various  sizes,  Beds  of  this  de- 
scription may  be  seen  between  Cayton  mill  and  Scarborough,  and 
especially  among  the  sandstone  strata  immediately  over  the  alum 
rock,  both  on  the  shore  and  in  the  interior. 

In  the  aluminous  strata,  petrified  wood  is  found  in  abundance, 
and  in  a  variety  of  forms.  Sometimes  the  wood  contains  calc  spar, 
disposed  in  veins  or  cracks,  after  the  form  already  noticed  as  oc- 
curring  in  the  stalks  of  plants  in  the  Saltwick  ironstone ;  the  wood 
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being  rent  or  cracked  both  longitudinally  and  transversely,  as  in 
charred  wood,  and  the  sparry  matter  filling  up  all  the  cracks.  Very 
often,  instead  of  spar^  we  see  pyrites  occupying  the  fissures;  and  a 
great  proportion  of  the  specimens  in  the  alum  shale  have  more  or 
less  of  a  pyritous  crust,  in  many  instances  too,  siliceous  matter  is 
distributed  through  the  veins  or  cracks;  and  it  is  not  uncommon  to 
find  specimens  highly  siliceous,  or  completely  agatized.  In  almost 
nil  the  siliceous  specimens,  however,  and  in  a  great  part  of  the 
other  varieties,  whether  calcareous,  pyritous,  or  argillaceous,  the 
wood  has  no  appearance  of  having  been  charred;  and  the  stony 
matter,  instead  of  being  distributed  in  veins  or  cracks^  is  diflfused 
through  all  the  por«s  and  interstices  of  the  woody  fibres,  with  which, 
especially  in  the  siliceous  petrifactions,  it  is  intimately  combined. 
It  is  not  uncommon  to  find  all  or  most  of  the  varieties,  now  men- 
tioned, in  the  same  specimen  :  some  parts  of  a  petrified  tree,  or  large 
piece  of  wood,  being  calcareous,  others  siliceous,  others  argillaceous, 
and  others  pyritous;  or,  instead  of  occupying  different  parts  of  the 
specimen,  the  petrifying  substances  may  be  found  blended  together. 
In  many  instances,  we  find  portions  of  the  wood  not  petrified, 
but  preserved  ;  being  in  a  soft  friable  state,  like  common  decayed 
wood,  and  retaining  its  inflammable  quality.  Such  preserved  por- 
tions are  found  in  almost  all  the  varieties  above  mentioned,  not 
excepting  the  hardest  siliceous  specimens;  one  part  of  the  same 
piece  of  wood  being  petrified,  while  another  is  merely  preserved. 
Sometimes  we  also  meet  with  preserved  pieces  in  a  detached  form, 
imbedded  in  the  alum  shale  by  themselves.  In  some  cases,  how- 
ever, we  find  pieces  of  wood  in  this  soft  state,  not  because  it  has 
never  been  petrified,  but  because  the  petrifying  substance  ha.<i  been 
decomposed,  and  separated  from  it.  Instances  also  occur,  in  which 
only  the  fibrous  part  of  the  wood  has  been  petrified,  the  sap  vessels 
and  pores  being  left  open.     In  some  cases  too,  especially  where  the 
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trees  are  of  a  considerable  size,  the  bark  is  found  as  a  crust,  enTeloj^ 
ing  the  ligneous  matter,  as  when  ihe  tree  was  growing ;  but  in  most 
specimens,  no  vestiges  of  bark  are  to  be  seen.  We  do  not  often 
meet  with  trees  of  a  large  size,  most  of  the  wood  being  found  in 
fragments,  and  much  of  it  in  a  bruised  or  compressed  state:  yet 
round  trunks  of  trees,  twelve  feet  long  and  upwards,  and  a  foot  or 
more  in  diameter,  have  occasionally  been  discovered  at  Whitby;  and 
at  Sandsend,  Rockcliff,  and  other  places.  The  colour  is  generally 
a  blackish  brown  or  grey,  but  it  is  often  yellowish,  or  light  grey; 
varying  according  to  the  petrifying  substance.  A  transverse  section 
of  one  of  the  largest  trees  is  generally  very  interesting,  displaying 
the  concentric  zones,  or  annual  growths,  together  with  the  veins  of 
pyrites  and  other  substances* 

We  have  already  hinted,  that  jet  is  only  a  variety  of  petrified 
wood.  That  this  is  the  fact,  must  be  obvious  to  every  naturalist 
who  examines  the  state  in  which  it  appears  on  our  coasts.  Some- 
times we  find,  in  the  same  petrified  specimen,  one  part  siliceous, 
pyritous,  or  calcareous,  and  another  pure  jet;  or  even  one  part 
preserved  wood,  while  another  is  real  jet.  Sometimes  a  crust  of 
excellent  jet,  an  inch  thick,  is  found  on  the  outside  of  a  log  of 
pyritous  or  siliceous  wood.  Even  the  pieces  of  jet  which  occur 
by  themselves  all  betray  their  ligneous  origin.  They  are  in  the  form 
of  flattened  branches  or  trunks  of  trees ;  or  compressed  fragments. 
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their  bed  is  found  to  be  the  exact  impression  of  the  trunk  of  a  tree 
with  its  branches.  The  larger  mavises  are  about  ten  or  twelve  feet 
long,  eighteen  or  twenty  inches  broad,  and  seldom  more  than  two 
inches  thick.  Their  great  flatness  is  a  striking  peculiarity.  It  would 
seem  that,  by  one  of  those  processes  which  have  been  carried  on  in 
Nature's  laboratory,  the  wood  imbedded  in  the  strata  has  been 
reduced  to  a  soft  pulpy  state,  and  in  that  state  has  been  compressed 
into  flat  pieces  by  the  weight  of  the  superincumbent  mass.  The  flat 
surface,  as  might  be  expected,  is  generally  parallel  to  the  plane  of 
the  strata;  which  is  also  the  case  with  the  flat  pieces  of  common 
petrified  wood,  and  even  vvith  most  of  the  petrified  plants.  When 
a  core  of  siliceous  wood  remains  within  the  block  of  jet,  it  is  only 
partly  flattened  ;   the  silex  having  obstructed  the  natural  process. 

The  electric  property  and  beautiful  black  lustre  of  jet  are  well 
known.  Within  these  few  years,  great  quantities  of  it  have  been 
manufactured  at  Whitby  and  Scarborough,  into  ornaments  and  trinkets 
of  various  kinds;  and  several  buiidred-weights  have  been  sent  to 
Edinburgh  and  other  distant  parts,  for  the  same  purpose. 

The  principal  repository  of  jet  is  the  main  bed  of  alum  shale; 

but  it  is  not  limited  to  the  aluminous  beds.     We  found  Fome  of  it  in 

the  second  sliale  near  Terrington,  and  it  has  been  often  found  in  the 

same  bed  at   Malton.     Even  the  sandstone  sometimes   contains  it ; 

though  in  that  matrix  it  is  rather  in  the  form  of  anthracite,  holding  a 

kind  of  intermediate  station  between  the  best  jet  and  coal.     Much  of 

this  anthracite  coal  is  found  in  the  sandstone  cliffs  near  Whitby,  and 

along  the  coast.     In  the  front  of  the  clifl',   on  the  nortii-west  side  of 

Haiburn  wyke,  is   the  petritied  slump  of  a  tree,  in  an   erect  posture, 

about  tliree  feet  high,  and   fifteen   inches  across  ;   having  the  roots, 

which  are  in  a  bed  of  shale,  in  the  state  of  coaly  jet;  while  the  trunk* 

which  rises  in  the  sandstone,  consists   partly  of  common   petrified 

wood,  and  partlv  of  decayed  wooti,  which  has  a  sooty  aspect. 
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The  affinity  between  jet  and  coal^  [larticularly  what  is  termed 
cannel  coal,  is  well  known ;  and  having  considered  jet  as  a  particular 
modification  of  petrified  wood,  we  would  venture  to  pronounce  coal 
another  of  its  varieties.  As  we  find  specimens  of  petrified  wood 
consisting  partly  of  jet,  so  we  also  find  not  a  few  in  which  there  is 
real  coal,  breaking  into  cubical  fragments^  in  the  usual  form.  This 
is  the  case,  both  in  large  blocks  of  petrified  wood,  and  smaller 
pieces.  The  €:oal  occurring  in  such  specimens,  whether  imbt  dded 
in  the  alum  shale  or  the  sandstone,  is  not  to  be  distinguished  irom 
that  of  the  proper  coal  seams.  We  find  also,  in  examining  the  latteri 
evident  vestiges  of  trees  or  branches,  betraying  the  vegetable  orij^in  of 
this  most  useful  mineral ;  which  is  further  confirmed,  by  our  uniformly 
ob.serving  vegetable  impressions  in  the  shale  that  covers  the  coal. 

As  the  blocks  of  petrified  wood  in  our  strata,  are  generally 
found  lying  flat,  with  their  longest  diameters  in  the  plane  of  ihit 
strata,  a  number  of  such  blocks,  in  the  coaly  state,  lying  toi^ether^ 
with  branches  and  smaller  vegltables  filling  up  their  interstices, 
would  form  a  coal  seam;  and  a  large  accumulation  of  such  materials 
would  constitute  abed  of  coaK  We  know  not  indeed,  by  what  process 
nature  has  converted  wood  into  jet,  or  into  coal;  iht  we  are  equally 
ignorant  of  the  way  in  which  wood  has  been  transmuted  into  silex, 
or  a  mass  of  sbells  into  limestone.  Since  however,  we  are  sure,  that 
the  process  has  been  conducted  on  a  small  scale,  why  not  also  on  a 
Ijirge?  The  same  power  that  converted  a  single  tree  into  jet,  might 
form  an  assemblage  of  such  trees  into  a  seam  of  cannel  coal,  or 
Bovey  coal:  and  the  same  process  that  reduced  a  detached  block  of 
wood  to  the  state  of  common  coal,  might  produce,  from  accumula- 
tions of  such  blocks,  the  largest  beds  of  pit  coal.  The  quantity  of 
the  materials  required  is  no  obstacle  in  the  way  of  this  hypothesis ; 
for  if  the  stores  of  nature  could  furnish  such  prodigious  quantities  of 
shellfish,  to  fill  our  oolite  and  other  beds,  her  magazines  of  vegetable 
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matter,  if  in  the  .^ame  proportion,  would  more  than  suffice  to  replen- 
ish  all  the  roal  pits  hitherto  discovered. 

Marine  plants  are  not  commonly  found  in  a  petrified  state;  yet 
there  are  groups  of  long  cylindrical  bodies,  found  io  great  quantities 
on  this  coast,  bearing  a  striking  resemblance  to  the  stalks  of  the 
common  tangle,  and  often  appearing  in  pairs,  as  these  stalks  are 
wont  to  grow.  Like  these  stalks,  they  have  a  brown  coating;  and 
the  appearance  of  brown  leaves  among  them,  or  of  a  brown  sub- 
stance thmt  may  have  been  formed  of  the  leaves,  strenglliens  the 
analogy,  Tlie  cross  section  of  the  petrifaction  has  also,  in  some  in* 
stances,  a  resemblance  to  that  of  the  plant,  displaying  the  same  con- 
centric zones ;  but  the  petrified  bodies  are  *(een,  in  some  places^  to 
run  into  one  another,  or  to  be  connected  by  lateral  commimicationf*, 
such  as  we  do  not  know  to  exist  in  any  species  of  the  recent  plant 

These  petrifactions  may  be  seen  in  their  most  perfect  state,  in  a 
recess  on  the  shore  between  Runswick  and  Staiths.  They  lie  in  a 
kind  of  beds  or  seams,  covering  some  of  the  bands  of  ironstone  which 
we  have  named  the  Keiileness  beds.  They  are  found  In  similar  situa- 
tions in  other  parts  of  the  coast,  We  also  meet  with  them  in  the 
ferruginous  sandstone  of  the  Scarborough  and  Cayton  shores,  and  in 
some  of  the  hard  sandstone  beds  at  Filey  Bridge^ 

The  existence  of  iron  in  mo»t  places  %vhere  these  remains  are 
found,  may  occasion  some  doubt  as  to  their  vegetable  origin.  It  has 
been  already  remarked,  that  metallic  solutions  often  assume  arbores* 
cent  forms,  and  we  know  that  depositions  of  iron  at  chalybeate 
springs  are  sometimes  curiously  ramified,  and  that  ferruginous  matter 
frequently  sinks  down  in  clayey  beds,  where  it  hardens  in  the  form  of 
roots  of  shrubs :  but  the  bodies  now  under  consideration  seem  far 
loo  uniform  in  their  size,  shape,  and  arrangement,  to  admit  the 
supposition  of  their  having  been  produced  in  the  same  way«  Besides, 
undoubted   petrifactions  of  wood»  and  other  vegetable  substances, 
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are  often  found  impregnated  with  iron,  or  even  imbedded  in  ironr 
stone,  the  iron  lending  its  aid  in  preserving  them;  and  this  has 
probably  been  the  case  in  the  present  instance. 

Some  have  described  such  bodies  as  spongites ;  but  it  is  more 
likely,  that  they  are  the  remains  of  marine  plants.  It  is  possible, 
however,  as  some  of  the  sponges  branch  out  in  a  similar  way,  and 
as  sponges  are  found  to  grow  among  marine  plants,  that  the  petrified 
substances,  found  in  the  situations  now  mentioned,  may  consist 
partly  of  both. 

Passing  from  the  vegetable  to  the  animal  kingdom,  we  meet,  on 
the  confines  of  the  latter,  with  that  singular  class  of  creatures  known 
by  the  name 


Zoophytes,  or  animal  plants^  as  the  term  denotes,  hold  a  kind 
of  intermediate  place  between  animals  and  vegetables ;  partaking  of 
the  characters  of  both,  and  linking  them  so  closely  together,  that  it  is 
difficult  to  determine  where  vegetation  ends,  and  vitality  begins. 
Previous  to  the  last  century,  they  were  classed  with  vegetables ;  but 
the  more  accurate  researches  of  modern  times  have  established  their 
claim  to  be  ranked  among  animals. 

When  we  consider,  that  this  order  of  animals  comprehends  the 
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medusa^  or  a  petrified  snail  T  It  it  more  than  probable,  that  a  large 
proportion  of  what  are  called  alctfonites^  may  be  particular  kinds  of 
coral;  and  that  a  great  part  of  the  supposed  spangites,  may  be  either 
corals,  or  petrified  Btalks  of  the  harder  kinds  of  ulgm^  and  other 
marine  plants. 

The  corals  are  divided  into  various  genera^  as  tuhiporti^  madre* 
pores^  cellepores,  kc. ;  difl'ering  from  one  another  in  their  internal 
structiire  or  organization.  Several  varieties  of  them  are  found  in  the 
regtdar  strata  of  the  district,  but  a  much  greater  number  in  the 
alluvium. 

YubtporiieSi  or  petrified  tubipores,  occur  in  the  alluvial  beds, 
chiefly  in  nodules  of  limestone,  which  are  washed  down  by  the  rains, 
and  found  among  the  gravel  on  the  beach.  The  Scarborough 
Catalogue  of  Fos»ils  enumerates  four  difierent  species  as  occurring  on 
the  coast;  one  of  which  is  the  iubipora  musica,  resembling  organ 
pipes,  and  another  the  chain  coraL  A  few  others  have  been  noticed 
by  the  authors  on  the  Whitby  shores,  and  more  may  yet  be  discover- 
ed, as  there  is  an  almost  endless  variety  of  fossils  in  the  alluvium^ 
We  have  not  observed  any  specimens  in  the  regular  strata.  This 
kind  of  coral  is  composed  of  erect  hollow  cylindrical  parallel  tubes, 
commonly  joined  together  by  small  cross  tubes. 

Madreporites,  or  star-sionesj  distinguished  by  their  stellular  con- 
formation, are  a  beautiful  class  of  corals,  frerjuently  met  with  in  this 
district.  Numbers  occur  in  the  regular  strata,  and  many  more  are 
found  on  the  beach,  in  limestone  nodules  that  have  fallen  from  thft 
alluvial  clifis.  They  display  great  variety  and  beauty,  particularly  in 
their  polished  cross  sections. 

The  madrepores  are  distinguished  into  simple  and  compound, 

the  former  shewing  only  one  star,  the  latter  an  assemblage  of  stars. 

Both  are   found    in  our  strata,  particularly  in  the  oolite  and   the 

chalk. 
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Many  of  the  simple  madrepores  bear  a  great  resemblance  to 
some  kinds  of  mushrooms ;  while  j)thers  resemble  pears,  and  other 
fruits ;  rising  up  from  a  stalk,  by  which  they  appear  to  have  been 
fixed,  generally  swelling  out,  or  spreading,  either  suddenly  or  grad- 
ually, and  having  a  depression  or  cavity  in  the  upper  surface. 

A  few  specimens  of  simple  madrepores,  partly  from  the  oolite^ 
imd  partly  from  the  chalk,  are  figured  in  Plate  IV.  The  originals 
are  in  the  Whitby  Museum.  No.  8  is  a  large  and  beautiful  star,  re- 
sembling a  flower ;  and  is  supported  by  a  short  stalk.  It  is  from  the 
oolite  at  Malton ;  and,  like  most  other  madrepores  in  the  oolite,  con- 
sists partly  of  lime,  and  partly  of  flint  or  chert.  The  stalk,  as  in 
tlie  other  specimens,  shews  the  longitudinal  edges  of  the  septOf  or  in- 
ternal lamellated  partitions  in  the  madrepore.  The  upper  edges  of 
the  same  septa,  divei^ing  from  the  centre,  give  the  fossil  its  stellated 
aspect. 

No.  5,  which  is  from  the  chalk,  bears  a  considerable  resemblance 
to  No.  8  in  the  upper  surface ;  hut  it  has  no  stalk,  except  a  small 
protuberance  below,  from  whence  the  septa  diverge  to  the  circumfe- 
rence, as  on  the  upper  surface ;  which  last  has  a  slight  depression  ini 
the  centre.  The  edges  of  the  lamellae  are  less  conspicuous  than  in 
No.  8,  their  interstices  being  more  filled  up  with  calcareous  matter. 
It  resembles  in  shape  the  madrepora  parpita^  or  shirt-button  mad- 
repore. 
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fossils  are  found  both  in  the  oolite  and  the  chalk ;  appearing  in 
various  forms  ;  eome  being  like  mushrooms,  as  No.  7  ;  others  resem- 
bling pear8  or  figs,  as  Nos.  3  and  11 ;  and  others,  as  Nos,  1,  and  6^ 
partly  fungiform,  partly  in  the  shape  of  a  trumpet,  being  furnished 
with  a  very  long  stalk.  Others  have  an  oblong  oval  form>  and  bear 
iome  resemblance  to  almonds.  The  appearance  of  such  fossils  has 
often  made  them  pass  for  petrified  fruits,  or  petrified  fungi;  and  in- 
deed we  could  as  boon  believe,  that  fruits  and  mushrooms  might  be 
converted  into  stone,  as  that  soft  gelatinous  alcyonia  could  undergo 
this  transmutation.— No.  3,  which  is  from  the  oolite,  and  highly  sili- 
ceous, displays  traces  of  the  longitudinal  edges  of  the  lamellae; 
though  they  are  detected  rather  by  their  dark  colour,  than  their  pro- 
minency. The  starry  disk,  though  obscure,  may  also  be  perceived. 
No.  11,  a  beautiful  fossil  from  the  oolite,  shews  both  the  star,  and 
the  edges  of  the  lamellae  on  the  sides,  very  distinctly.  Many  fossils 
of  the  same  shape  are  found  in  the  chalk,  some  of  them  of  a  con- 
siderable size ;  and  in  several  of  them  little  or  no  trace  of  the  madre- 
porean  structure  can  be  seen.  Some  of  them  are  in  the  shape  of  a 
cocoraber.  They  all  appear  to  be  varieties  of  madrepore,  or  at  least 
of  coral. 

^A  ^  Yet  No.  1  and  No.  6,  which  are  both  from  the  chalk,  and  are 
obviously  the  same  fossil  in  different  states,  are  not  of  the  same 
species  as  No.  3,  and  probably  were  never  crowned  with  a  star ;  their 
upper  surface,  which  is  depressed  in  the  centre,  exhibiting  a  multitude 
of  pores  ;  several  of  which  are  open  in  No.  6  to  a  certain  depth,  but 
which  are  all  filled  with  silex  in  No,  1.  In  this  specimen,  as  in  many 
others,  there  are  numerous  warty  excrescences,  both  on  the  disk  and 
on  the  lateral  surface.  The  edges  of  the  lamellsD,  if  these  two  fossils 
have  had  any,  are  entirely  concealed. 

-»      Figure  7,  which  is  from  I  be  oolite,  and  is  remarkable  for  its 
fnngiform  shape,  has  the  same  porous  upper  surface  as  we  find  in  No.  0, 
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but  the  lateral  edges  of  the  lamellae  are  very  distinct  and  pra- 
miuent:  traces  of  them  m^y  even  be  seen  on  the  border  of  the  disk. 
The  deeply  chaonelled  surface  under  the  disk,  together  with  the 
shape  of  the  latter,  and  of  the  stalk,  makes  the  fossil  bear  a  ?ery 
striking  resemblance  to  a  mushroom*  U  has  no  doubt,  like  other 
madrepores,  derived  its  form  from  the  labours  of  the  animals  called 
polypti;  and  had  not  their  operations  been  accidentally  directed  to 
one  side,  in  preference  to  the  other,  its  disk  might  have  been  round, 
as  in  the  other  specimens  figured.  The  pores  are  not  placed  pro- 
miscuously, but  appear  to  run  in  rows  between  the  lamellae. 

Some  specimens  nearly  in  the  shape  of  No.  8,  have  their  disk 
in  the  form  of  a  cup.  Others,  which  also  terminate  in  a  cup^  bare 
not  a  short  tapering  stalk,  but  swell  out  in  the  middle,  like  a  turnip, 
or  a  boy's  top,  as  in  No,  11.  In  this  and  other  fossils  of  the  same 
shape,  the  edges  of  the  lamellae  have  a  curious  striped  appearance, 
being  alternately  thick  and  thin ;  a  circumstance  sometimes  observed 
la  other  varieties  of  these  madreporites. 

Next  to  the  petrifactions  now  described,  we  may  notice  those 
madreporites  which  present  the  appearance  of  an  accumulation  of 
simple  madrepores,  heaped  one  above  another,  or  rather  growing  one 
out  of  another.  From  the  disk  of  one^  two  or  three  others  arise,  each 
terminating  in  a  single  star ;  and  considerable  clusters  thus  formed^ 
are  sometimes  met   with  in  the  oolite,  and  in  the  alluvium* 

The  branched  corals  occur  in  great  number  and  variety  in 
the  coral  oolite;  particularly  at  North  Grimston,  Hackness,  and 
Kirkby  Moorside.  Some  of  them  have  slender  branches,  about  the 
size  of  a  quill;  in  others,  the  branches  are  from  half  an  inch  to  an 
inch  or  upwards  in  diameter.  Two,  three,  or  even  four  branches,  may 
be  found  diverging  from  one  stalk;  as  in  the  small  specimen.  No* 
l<k  They  are  usually  white,  but  reddish  specimens  also  occur.  The 
branches  are  often  striated,  the  edges  of  the  lamellae  appearing  around 
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them;  and  each,  when  entire,  terminates  in  a  single  star*  Branched 
coral  occurs  at  Hackness,  with  very  slender  stems,  each  marked  with 
numerous  minute  holes,  often  running  in  regular  rows.  Some  speci- 
mens of  branched  coral,  found  in  the  Malton  oolite,  have  cross 
bands,  or  constrictions,  like  that  figured  in  Parkinson's  Organic 
Remains,  II,  PL  V,  Fig.  5;  others,  as  No.  10,  ooincide  with  Ihe 
recent  coral  represented  in  the  Philos.  Trans.  (Abridged)  Vol.  X,  PL 
V,  Fig.  A.  In  some  of  the  smaller  branched  madrepores,  the  stars 
are  formed  as  in  Fig,  7,  PL  VI,  Vol.  II-  of  Parkinson;  the  internal 
radiations  of  the  stars  being  oblong  heart-shaped,  each  division 
having  a  notch  or  depression  at  its  outer  extremity.  There  are 
specimens  in  the  Whitby  Museum,  from  Pickering  and  Hackness. 

Most  of  these  branched  corallites,  found  in  our  oolite,  are  highly 
crystalline  or  sparry:  so  that  their  cross  fractures  shew  little  of  their 
internal  organization.  In  some,  the  stems  are  gone,  and  the  cavities 
which  they  have  occupied  are  lined,  or  partially  filled,  with  crystals 
of  calc  spar,  in  various  forms.  In  the  fungiform  corals  and  others 
above-mentioned,  there  is  generally  very  little  spar;  the  septa 
or  lamellae  being  often  highly  siliceous,  and  the  interstices  filled  with 
a  less  compact  matter,  chiefly  calcareous.  Such  fossils  are  frequently 
dipped  in  acid,  to  dissolve  the  calcareous  matter  adhering  to  them 
when  recently  found,  and  display  the  edges  of  the  lamellae  more 
fully.  When  they  have  passed  through  this  process,  their  surfaces 
appear  finely  glazed. 

But  the  most  beautiful  of  our  foFsil  corals  are  those  which 
present  an  assemblage  of  stars  on  their  upper  surface;  and  especially 
those  in  which  the  stars  are  connected  into  a  system,  and  disposed 
at  regular  distances.  Of  these,  one  of  the  most  common,  and  at  the 
same  time  the  most  beautiful,  is  that  of  which  a  specimen  is  given  in 
Plate  IV,  No*  2.  It  corresponds  with  the  recent  madrepora  ananas; 
having  the  stars  arranged  in  hexagonal  or  pentagonal  compartments* 
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Each  star  is  deeply  depressed  on  the  disk,  and  has  usually  a  minute 
cone,  or  papilla,  rising  in  the  centre,  and  is  inclosed  by  an  elevated 
circular  margin,  on  the  outside  of  which  are  fine  diverging  j<nVF,  filling 
up  the  rest  of  the  hexagonal  compartment.  These  minute  stripes  are 
not  represented  in  the  figure ;  in  which  also  the  hexagonal  septa  are 
made  much  more  distinct  than  they  are  in  the  fossil.  Such 
madreporites  are  not  uncommon  in  the  coral  oolite.  Polished 
sections  of  them  exhibit  a  beautiful  net  work,  which  is  well  repre- 
sented in  Parkinson's  Org.  Rem.  II.  PI.  V,  Fig.  1. 

Another  beautiful  madreporite  of  this  family  occurs  in  smaller 
quantity,  bearing  a  considerable  resemblance  to  the  last,  but  having 
neither  the  elevated  circle,  nor  the  central  papilla;  the  struB  formed 
by  the  edges  of  the  lamelke,  proceeding  from  the  centre,  which  is 
somewhat  depressed,  to  the  hexagonal  septa.  The  stars  of  this  fossil 
nearly  correspond  with  those  of  the  specimen  figured  in  Parkinson's 
Org.  Rem.  11,  PI.  V,  Fig.  3;  except  that  they  present  no  appearance 
of  concentric  circles.  In  a  specimen  of  this  kind  from  Malton,  the 
stars  are  very  distinct  on  the  upper  surface,  which  consists  of  chert 
or  chalcedony  to  the  depth  of  about  a  line;  but  the  interior  of  the 
fossil  displays  no  vestiges  of  organization,  being  composed  of  calc 
spar,  in  nail-head  crystals. 

A  very  beautiful  madrepore,  found  near  Pickering,  but  some- 
what rare,  is  figured  in  Plate  IV,  No.  9.     It  is  closely  allied  to  the 
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The  Scarborough  Catalogue  notices  a  great  many  other  raadre- 
porites,  occurring  in  the  regular  strata  and  in  the  alluvium.  In 
some  of  them,  the  stars  are  not  arranged  into  a  systemi  so  as  to 
occupy  the  whole  matrix  in  regular  compartments,  but  are  scattered 
or  straggling.  Even  in  some  of  these,  however,  we  may  perceive 
great  beauty;  as  in  a  specimen  which  the  authors  found  atSandsend, 
having  the  rays  of  each  star  crossed  by  concentric  circles,  as  in  the 
Transylvanian  fossil  figured  in  Parkinson,  II,   PK  V,  Fig,  8. 

Real  alctfonites  do  not  abound  in  our  district  Several  of  the 
chert  nodules  in  the  oolite,  formerly  mentioned  (p.  71),  have  been 
allotted  to  that  family.  Some  of  these  nodules  are  pyriform  or 
tuberose,  others  are  shaped  like  a  cucumber.  Specimens  are  found 
about  10  inches  long,  and  44-  inches  thick.  Their  cross  fracture  dis- 
plays numerous  small  specks  or  dots,  probably  the  sections  of  minute 
tubes.  Perhaps  they  ought  rather  to  be  considered  as  mitlepores 
than  alctfonia.  This  remark  may  apply  even  to  the  digitated  fossils, 
which  bear  a  striking  resemblance  to  some  recent  madrepores,  as  well 
as  recent  alcyonia  and  sponges.  Some  digitated  fossils,  considered 
as  spmigites,  occur  in  the  oolite,  at  Hackness,  and  other  places. 

Next  to  the  corals,  it  will  be  proper  to  place  that  remarkable 
class  of  zoophytes  distinguished  by  the  names  encrinites  and 
PENTACRiNiTES,  or  the  move  familiar  terra  stone  lilies.  These  fossils 
bear  a  strong  resemblance  to  plants,  having  stalks  from  which 
numerous  branches  diverge,  and  many  of  thera  having  heads  like 
those  of  lilies.  Their  stalks  and  branches  are  columnsof  small  joints, 
or  vertehrce^  each  of  which,  when  detached,  shews  on  its  disk  the 
figure  of  a  star  or  a  flower ;  a  circumstance  which  serves  to  connect 
this  family  with  the  madrepores.  These  detached  joints  are  well 
known  by  the  name  of  St.  CuthbirCs  beads. 

Animals  of  this  kind  are  rarely  found  in  a  recent  state,  but  their 
fossil  remains  occur  in  great  abundance,  and  in  an  endless  variety  of 
forms.     They  are  arranged  into  two  divisions;  the  encrinites,  which 
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have  rounded  stalks;  and  the pentacrinites,  whose  stalks  or  columns 
are  pentagonal.  These  two  divisions  are  nearly  allied,  for  the  head 
of  the  encrinite  has  a  pentagonal  base,  and  its  joints  often  displays 
a  star  with  five  points,  or  a  flower  with  five  petals.  We  meet  with 
portions  of  both  in  the  same  specimens;  and  indeed,  had  not  th^ 
pentacrinus  been  discovered  recent,  we  might  have  supposed,  that  the 
whole  had  originally  rounded  columns,  but  that  in  the  pentacrinites 
the  exterior  part  of  the  columns  had  peeled  off,  leaving  the  interior 
pentagonal  part  displayed. 

These  two  kinds  of  fossils  occur  both  in  our  regular  strata,  and 
in  the  alluvial  beds ;  but  they  are  not  very  plentiful  in  either.  They 
are  chiefly  found  in  the  aluminous  strata,  especially  in  the  lower 
beds.  They  are  also  seen  in  the  dogger,  but  rarely;  and  have  been 
observed  in  the  oolite,  the  upper  shale,  and  the  second  shale. 

In  Plate  Y,  we  have  given  a  few  of  the  most  interesting  spe- 
cimens in  the  Whitby  Museum.  No.  1  is  a  curious  fossil  from  the 
alluvial  cliffs  at  Whitby.  It  shews  the  head  of  an  encrinite  imbedded 
in  a  piece  of  blue  limestone.  The  pentagonal  base  is  very  conspicu- 
ous ;  and  from  it  tcin  branches,  or  arms,  are  seen  to  proceed ;  one 
from  each  side  of  each  of  the  angular  terminations  of  the  pentagon. 
These  arms,  instead  of  folding  together  to  form  the  head  of  a  lily» 
are  widely  expanded.  Each  of  the  arms,  at  the  distance  of  near  two 
ioches  from  the  base,  divides  into   lesser  arms,  branching   out  in 
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No  3  is  a  pentacrinite  with  roiioded  angles,  from  the  alum 
shale  at  Hawsker  Bottoms,  or  near  the  north  cheek  of  Robin  Hood's 
Bay.  It  resembles  the  briarsean  pentacrinite  figured  in  Parkinson^s 
Organic  Remains,  IL  PI,  18;  and  corresponds  exactly  with  the  pen- 
tacrinite from  Lyme  Regis,  figured  by  Mr.  Cumberland,  Geolog. 
Transactions,  V.  PL  22,  Weliave  not  discovered  an  entire  specimen, 
but  numerous  fragments  of  stems  crowded  together;  some  of  which 
are  about  a  foot  long.  The  stalks  are  often  nearly  round,  as  in  the 
encrinite ;  the  vertebrae  do  not  shew  a  star  with  five  points,  but  a 
flower  with  five  petals;  and  the  exterior  profile  of  each  column  ex- 
hibits fine  rounded  projections,  something  in  the  way  of  the  clustered 
pillars  in  Gothic  buildings.  The  columns  are  composed  of  thicker 
and  thinner  vertebrae,  placed  alternately,  and  the  lines  of  junction 
between  them  are  elegantly  waved.  —  An  encrinite  with  numerous 
arms,  entitling  it  to  the  epithet  briarcean^  has  also  been  found  in  our 
alum-shale,  but  is  of  rare  occurrence.  U  is  nearly  allied  to  the  me^ 
dusa  encrinite,  if  not  the  very  same- 
No.  4  is  a  specimen  of  a  rare  fossil  from  the  Malton  oolite,  which 
we  may  consider  as  an  encrinite,  though  the  columns  shew  no  ap? 
pearance  of  the  internal  starry  organization,  being  all  in  the  state  of 
spar.  In  one  or  two  specimens,  there  is  a  kind  of  bulb  or  root,  con^ 
siderably  thicker  than  the  stalks,  but  of  no  regular  shape ;  and  from 
thence  five  or  six  stalks  have  spread  out  in  variou.^^  directions,  as 
appears  from  their  mutilated  remains.  The  columns  are  plain  and 
smooth  towards  this  root;  but  at  the  distance  of  an  inch  from  it, 
they  begin  to  assume  that  beautifully  zoned  appearance  represented 
in  the  figure;  being  girt  with  belts  alternately  elevated  and  depressed, 
at  regular  distances,  and  the  elevated  zones  being  each  surmounted 
with  a  row  of  tubercles  or  short  spines.  In  what  these  singular 
stalks  have  terminated,  we  have  not  been  able  to  ascertain.  We 
find  them  runoing  for  several  inches  in  the  oolite,  but  have  not  traced 
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them  to  any  thing  like  a  head,  the  specimens  shewing  only  detached 
portions  of  columns,  partly  straight,  and  partly  bent.  The  thickest 
of  the  cohimns  are  half  an  inch  in  diameter ;  and  all  of  them  are  of 
a  brownish  colour  without,  and  consist  of  a  dull  whitish  spar  witfain.' 
This  spar  splits  obliquely,  the  faces  of  its  crystals  being  neither 
parallel  to  the  axis  of  the  column,  nor  perpendicular  to  it,  but  cross- 
ing it  at  an  angle  of  about  45"*.  This  oblique  disposition  of  the 
crystals,  or  laminae,  prevails  in  almost  all  the  sparry  petrifactions. 

The  AsTERiAS,  or  star-fish,  which  is  nearly  connected  with  the 
zoophyte  family,  is  rarely  discovered  in  our  strata,  in  a  fossil  statei 
No.  5,  PI.  V,  is  a  handsome  star-fish,  having  5  long  and  bending  arms, 
not  nnlike  some  of  a  smaller  size  found  recent  on  our  shores.  It  par- 
ticolarly  resembles  the  asterias  spJuBrulata;  or  rather,  we  may  ven* 
tore  to  pronounce  it  the  same,  as  it  shews  the  5  small  beads  encircling 
the  month.  Two  of  this  species  are  in  the  Whitby  Museum,  both  in 
clay  ironstone,  occurring  in  the  alum*shale.  No.  0,  from  the  same  beds, 
is  of  another  species,  having  also  5  arms ;  but  its  arms  are  mutilated. 

The  Echinus,  seorurchin^  ox  sea-egg,  is  also  allied  to  the 
zoophyte  family.    Its  petrified  remains  are  called  echinites* 

The  echinus  is  an  animal  of  a  roundish  form,  covered  with  % 
kind  of  shell  or  crust,  generally  thin,  which  in  the  recent  state  \m 
beset  with  rows  of  spines,  and  marked  with  rows  of  pores,  disposed 
in  avenues.    It  has  a  flat  base,  often  somewhat  concave,  in  which  the 
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'  The  first  class  (anoeysti)  comprises  two  divisions  ;  the  eidaris,  or 
turban,  and  the  cfypeus,  or  buckler.  No*  1,  PK  VI,  is  a  beautiful 
cidaris  from  the  Ma! ton  oolite,  corresponding  with  that  figured  in 
Parkinson's  Organic  Remains,  III,  PI.  I,  Fig,  6,  and  considered  as  a 
variety  o(  cidaris  papillata.  It  is  marked  with  five  double  rows  of 
large  mammilliF,  or  tubercles,  disposed  alternately;  each  of  which  is 
surmounted  by  a  smalt  papilla,  having  a  minute  hole  or  puncture  in 
its  centre,  and  a  crenulated  ring  surrounding  it.  Around  the  base  of 
each  tubercle,  except  where  it  comes  in  contact  with  that  of  the  next 
in  the  same  row^  is  an  elegant  circle  of  minute  mammiUse,  shaped 
exactly  like  the  large  mammillflE  which  they  inclose,  each  having  its 
punctured  papilla  in  the  centre.  The  portions  of  these  circles  in  the 
interior  of  each  double  row  come  nearly  together,  and  form  two  lines 
of  minute  warts,  curiously  waved,  with  a  bending  suture  between  the 
lines.  Immediately  beyond  the  exterior  portions  of  the  same  circles, 
in  the  space  or  area  left  between  the  double  rows  of  large  tubercles, 
we  find  on  each  side  a  double  row  of  minute  pores,  each  having 
usually  an  elevated  margin;  which  rows  run  in  a  bending  line,  fol- 
lowing the  curvature  of  these  portions  of  circles.  Each  of  the  five 
spaces  contains  two  of  these  double  lines  of  pores,  between  which  is 
left  a  small  space,  adorned  with  two  rows  of  small  mammillae,  placed 
alternately.  Towards  the  vertex,  where  this  space  is  very  narrow, 
these  mammillse  are  minute;  but  near  the  base  they  become  larger. 
Between  these  two  rows  runs  another  flexuous  suture,  like  that  in 
the  interior  of  the  main  rows;  and  as  cross  sutures,  passing  between 
every  two  of  the  large  tubercles,  join  these  longitudinal  sutures,  the 
whole  shell  is  thus  divided  into  compartments  or  plates.  Some  very 
minute  or  granular  tubercles  often  run  along  the  line  of  the  suture. 
The  vent  is  circular,  and  has  a  beautiful  pentagonal  border.  The 
middle  of  the  base  is  depressed. 
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No*  3  is  another  elegant  species  of  cidarisi  which  occurs  both  in  the 
oolite  and  in  the  chalk*  It  appears  to  be  a  variety  of  cidaris  nii/iarij, 
or  rather  cidaris  diadema;  coincitliog  nearly  with  the  specimen  given 
in  Plot's  Oxfordi*hire»  Tab,  V.  Fig.  5 :  but  more  exactly  with  that  in 
Parkinson's  Organic  Remainfi,  111,  PL  I.  Fig,  4,  Its  tubercles  are  of 
the  same  form  as  those  of  No.  1,  and  disposed  in  a  similar  way;  but 
instead  of  having  five  double  rows  very  large  and  five  very  small,  it 
presents  us  with  five  double  rows  of  moderately  large  tubercles,  and 
five  double  rows  only  a  little  smaller  and  closer,  alternating  with 
them.  Ten  double  rows  of  pores  pass  between  these  ten  areae»  as  in 
No.  K  ;  but  they  run  nearly  in  straight  lines.  We  also  perceive  nu- 
merous small  tubercles^  disposed  between  the  larger  mammillae*  and 
sutures  dividing  the  shell  into  compartments  ;  but  with  less  regularity 
than  in  No.  K  This  fossil  too  is  considerably  flatter  than  the  otbefp 
and  its  base  is  not  quite  circular,  the  five  smaller  aresB  projecting  a 
little  beyond  the  broader  arese.  The  vent  in  this  specimen  is  not  din* 
tinct ;  but  it  has  no  doubt  been  pentagonal 

No,  12  is  the  cast  of  another  beautiful  echinite  of  this  class^  from 
the  oolite.  It  sthews  five  narrow  avenues,  or  ridges^  with  a  furrow  in 
the  midst  of  each.  The  intermediate  spaces  are  depressed  in  the 
middle,  where  a  zigzag  suture  runs,  connecting  the  rows  of  alternate 
plates.  The  colour  is  yellowish,  with  numerous  irregular  white  dots» 
corresponding  in  size  with  the  ova  of  the  matrix.  It  is  a  rare  fossil. 
The  shell,  which  we  have  not  seen,  has  probably  been  mammillated. 

A  siliceous  cast,  from  the  alluvium,  figured  in  our  First  Editioo, 
PI.  VI.  No.  10,  is  found  to  correspond  exactly  with  an  echinite  in  the 
Whitby  Museum,  procured  from  the  flint  in  Kent,  under  the  name 
oi  echinus  verus.  It  does  not  altogether  agree  with  the  cidaris  €(h 
rollaris^  of  Parkinson,  though  it  resembles  it. 

Of  the  second   division  of  this  class  of  ecbinites,  the  cfypetu 
sinuattts  occurs  in  the  oolite.     It  is  a  flat  and  broad  fossil^  some  spa^ 
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cimenR  measuring  above  four  inches  in  bread th.  It  is  figured  in 
Plot's  Oxfordshire,  Tab.  IL  Fig.  9,  10;  and  in  Parkinnon's  Org.  Rem. 
111.  PI.  IL  Fig.  1.  The  upper  surface  is  adorned  with  ambulacra  or 
avenues  of  pores,  disposed  in  the  form  of  a  flower  with  five  petals. 
The  margin  of  each  petal,  on  each  side,  is  somewhat  sunk  in  the 
shell,  and  is  formed  of  rows  of  pores,  connected  by  delicate  cross 
lines*  The  two  avenues,  or  sides  of  each  petal,  which  diverge  on 
leaving  the  vertex,  converge  near  the  margin  of  the  shell,  and  proceed 
thence  in  one  avenue  to  the  mouth.  The  rest  of  the  shell,  both  above 
and  below,  is  thickly  marked  with  minute  circles,  each  having  a  small 
papilla  in  its  centre.  Between  two  of  the  petals,  on  one  side  of  the 
upper  surface,  there  is  a  deep  groove,  running  from  the  vertex  to 
the  margin.  The  shell,  or  crust  of  this  species,  is  remarkably  thick. 
Of  the  second  class  of  echinites,  the  catocysti,  which  have  the 
vent,  for  the  most  part,  "beneath,  several  species  occur  in  our  rocks* 
No.  5,  from  the  Silphoue  calcareous  sandstone,  displays  a  flower 
with  five  petals;  the  beauty  of  which  is  increased  by  the  distinct* 
ness  of  the  marginal  tines  of  pores,  and  the  mathematical  accuracy 
of  their  curvature  and  intersections.  The  rest  of  the  surface  is  occu- 
pied with  very  minute  circles  and  papillae,  as  in  the  clypeus  sinuaius. 
It  is  of  the  genus  echinanlhus^  or  scutum ;  and  appears  to  be  the 
echinanthiies  orbicularis  of  Mr.  Parkinson  (HI.  PL  II.  Ftg.  2);  though 
it  is  more  elegant  in  its  form,  than  Mr.  P.'s  figure  represents  it. 
Large  echinites  of  a  species  resembling  this,  occur  in  the  oolite; 
some  measuring  6  inches  across  the  disk.  The  lanceolate  petals  are 
more  oblong  than  in  No.  5,  being  nearly  subulate.  The  waved  sutures 
between  the  ambulacra,  are  each  in  the  form  of  the  letter  W.,  with  its 
limbs  a  little  extended.  The  vent  is  beneath,  very  near  the  margin; 
and  immediately  over  if,  a  cleft  projection  rises  up  from  the  edge  of 
the  shell,  like  a  tail.    From  this  appendage,  we  may  name  this  species 

echinites  caudatus. 
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No.  11  is  a  rare  and  elegant  echinite  from  the  oolite,  which  we 
may  place  here,  as  having  the  form  of  a  scutum  or  echinanthus;  though 
the  place  of  the  vent  is  so  high  in  the  edge,  that  it  ought  rather,  in 
that  respect,  to  be  classed  with  the  pleurocysti.  The  surface  has  the 
same  elegant  markings  as  No.  5;  but  the  petals  are  rather  awl-^ 
shaped,  than  lanceolate;  from  which  peculiarity,  we  may  name  it 
echinites  subulatus.  The  middle  part  of  each  petal  forms  a  slight 
ridge ;  on  the  contrary,  the  five  corresponding  marks  on  the  base^ 
meeting  in  the  mouth,  are  depressed.  The  base  is  concave,  as  in 
others  of  the  scutum  family.  The  mouth  is  immediately  under  the 
vertex.  The  vent  is  in  a  short  groove,  on  the  edge ;  but  more  to^ 
wards  the  upper  surface,  as  in  some  of  the  spdangus  family. 

No.  10  is  the  conulus  alhogalerus^  one  of  XheJibuliB.  It  occurs  in 
the  oolite,  and  in  the  chalk ;  but  is  not  plentiful.  like  most  other 
echinites,  it  has  five  double  bands  of  pores,  or  biporous  ambulacra. 

No.  6,  from  the  chalk  at  Flamborough,  is  of  the  cassis  or  hdmei 
family.  It  is  the  echinocorys  scutatus^  figured  in  Parkinson,  III. 
PL  II.  No.  4;  but  is  very  erroneously  marked  in  his  figure,  though 
correctly  described  in  the  text.  Four  of  its  five  avenues  of  pores 
diverge  from  the  summit  in  corresponding  pairs;  a  very  short  in- 
t4Errval  being  left  on  the  summit,  between  the  points  from  whence  they 
div#rrge.  In  a  line  with  that  short  space,  and  in  the  line  of  the 
l//DgMt  diameter  of  the  echinite,  is  the  fifth  avenue ;   and  in  the 
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with  a  flower  of  five  petals,  sunk  or  grooved  ;  each  petal  having  two 
double  rows  of  pores  connected  by  minute  cross  lines,  the  whole  con- 
verging at  the  termination  of  the  petal.  The  largest  petal  passes  into 
furrow  that  forms  the  depression  of  the  top  of  the  heart,  and  is  the 
only  petal  that  reaches  the  margin.  It  i^  partly  continued  on  the 
base,  towards  the  mouth.  Directly  opposite  this  petal,  and  between 
the  two  shortest  petals,  is  a  keel  or  elevated  ridge,  passing  from  the 
^-vertex  to  the  vent,  which  is  at  the  point  of  the  heart,  in  the  margin. 
The  rest  of  the  surface,  between  and  beyond  the  petals,  is  adorned, 
as  in  many  other  echinites,  with  minute  circles  inclosing  papillae. 

A  curious  but  imperfect  flint  cast  of  an  echinite  of  this  class,  from 
the  alluvium,  is  in  the  Whitby  Museum,  and  was  figured  in  our  First 
Edition.  Its  five  ambulacra,  which  are  depressed  as  in  the  cor  an* 
giiinum,  and  nearly  of  the  same  shape,  have  rows  of  short  and  minute 
spines,  being  the  casts  of  the  pores  which  the  flint  has  filled  up. 

No.  9,  from  the  calcareous  sandstone,  is  the  spatmigites  ovalis, 
figured  in  Parkinson,  111,  PL  HI.  Fig  3.  Like  No,  6,  it  has  two 
points  on  the  disk,  from  which  the  lateral  pairs  of  avenues  diverge; 
and  these  two  points  are  more  than  half  an  inch  apart.  A  sunk  line 
runs  between  the  two  points,  and  passes  on  to  the  vent  at  the  apex, 
or  narrowest  end  of  the  echinite. 

In  No.  4,  A  and  B,  we  have  given  a  correct  representation  of 
the  upper  and  under  sides  of  one  of  the  smallest  and  most  common 
of  our  echinites,  occurring  in  the  oolite.  It  is  the  echinites  lapis 
cancri  of  Parkinson;  but  his  figure  (VoL  IIL  PI.  111.  Fig.  7)  is  so 
grossly  incorrect,  iliat  we  did  not  notice  tliat  it  was  intended  for  this 
echinite,  when  our  First  Edition  was  published.  His  description, 
however,  is  accurate.  "  The  shell  is  obtusely  oval ;  in  the  vertex, 
which  is  excentrical,  are  four  pores ;  and  there  meet  five  biporous, 
ovato-lanceolated,  petalloidal  ambulacra,  divided  at  their  points. 
The  base  is  slightly  excavated  ;  the  mouth  is  in  the  centre,  but  nearer 
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to  the  narrow  end  ;  the  anus  is  oval,  and  raised  on  the  broader  end, 
in  the  upper  part  of  a  rounded  groove/*    (Vol.  111.  p<  36.) 

Having  examined  a  number  of  specimens  of  this  kind  of  fossil, 
we  hare  observed  several  varieties  of  it*  Some  have  the  vent  verj^ 
near  to  the  vertex;  in  others,  it  is  about  half  way  between  the  vertex 
and  the  margin ;  some  are  very  flat,  others  more  convex ;  some  have 
a  deep  sulcus  and  are  strikingly  heart-shaped,  others  have  a  slighter 
depression  at  the  broad  end,  and  approach  more  to  a  rounded  or 
oval  shape.  The  surface  is  always  marked  with  elegant  waved 
sutures,  and  with  minute  circles,  each  inclosing  a  papilla. 

The  fossils  which  are  considered  as  spines  of  echini^  and  which 
may  therefore  be  termed  spinites^  are  found  in  our  oolite,  in  great 
abundance  and  variety.  The  most  common  are  long  cylindrical 
bodies^  resembling  the  spikes  of  some  species  of  plantain ;  having  a 
short  Btalkt  which  near  its  extremity  has  an  elevated  band  encircling 
it,  and  beyond  that  is  presently  contracted,  ending  in  another  ring 
slightly  raised,  in  which  is  a  conical  hollow,  with  a  deep  puncture  in 
the  centre  ;  as  if  the  end  of  this  stalk  had  been  fixed  on  a  small  cone, 
with  a  prominent  papilla.  The  terminal  ring  is  sometimes  found 
crenulatedt  as  if  intended  to  articulate  with  the  latter  tubercles  of 
No,  1  or  No.  3  of  Plate  Vl. 

The  stalks  of  these  fossils  are  mostly  smooth,  but  the  bodies 
tbefDselves  are  beset  with  rows  of  minute  knobs,  placed  in  the 
quincimx  form.  The  rows  are  often  connected  by  slender  threads, 
running  from  the  stalk  to  the  opposite  extremity.  This  extremity  is 
sometimes  blunt  and  sometimes  rather  pointed  ;  the  bodies  being  in 
various  shapes,  compared  to  cucumbers,  olives,  &c. 

Fig.  7  (PI.  VI.)  from  Malton,  is  a  good  specimen  of  a  spinite.  It 
it  Ibtcker  than  most  fossils  of  this  class ;  but  there  are  others  of  a  more 
roonded  or  bulbous  form,  like  olives,  of  a  much  greater  thickness. 
TbOM  which  occur  most  frequently  are  more  slender  than  No.  7,  and 
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longer  in  propoTtion  to  their  thickness  ;  and  their  ends  are  less  blunted, 
—  Fig,  8  is  a  bent  spinite,  selected  iVoin  a  group  of  the  same  form. 
It  has  a  gentle  bend  to  one  side,  which  seems  quite  natural,  there 
being  no  mark  of  violence,  to  indicate  that  it  has  been  forced 
out  of  its  proper  shape.  In  other  respects,  such  fossils  are  exactly 
similar  to  the  common  spinites. 

These  bodies  are  invariably  found  in  the  state  of  spar,  and,  as  in 
many  other  sparry  petrifactions,  their  cross  fracture  is  always  oblique, 
their  crystals  never  cutting  their  axis  at  right  angles*  in  many 
specimens,  a  central  hole  is  perceived,  passing  from  the  stalk  to  the 
point,  like  the  pith  in  trees,  as  is  the  case  in  the  vertebral  columns 
of  the  encrinite.  These  fossils  are  found  in  great  quantities  mixed 
with  corals,  and  they  might  have  been  classed  with  zoophytes,  had 
not  their  connection  with  the  raamraillated  echinites  of  the  cidaris 
family  been  fully  established,  as  may  be  seen  in  Parkinson's  Organic 
Remains,  Vol.  111- 

In  the  Speeton  shale,  the  oolite,  and  the  second  shale,  we  meet 
with  fossils  resembling  spines,  which  some  authors  consider  as  true 
spinites;  but  we  are  more  inclined  to  regard  them  as  fusiform  belem* 
nites,  mutilated,  as  these  belemnites  almost  always  are,  by  having  the 
broad  end  containing  the  alveolus  broken  off.  One  specimen  from  the 
oolite,  with  part  of  the  broad  end  left,  is  in  the  Whitby  Museum. 
We  have  seen  none  ending  in  the  form  of  a  spinite;  and  all  of  them 
ihew  the  longitudinal  grooves  and  radialed  structure  of  belemnites* 

We  proceed  to  the  next  and  largest  class  of  our  petrifactions,  viz, 

TESTACEA^  OR  SHEI.I.S. 


Were  we  to  describe  all  the  genera  and  species  of  shells,  dis- 
covered in  a  petrified  state  in  this  district,  we  should  give  the  reader 
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an  extensive  system  of  conchology.    The  limits  of  our  work  will  only 
admit  a  sketch  of  the  most  interesting  articles  in  this  department 

Shells  are  divided  into  three  grand  classes ;  multivalves,  con- 
sisting of  more  valves  or  pieces  than  two;  bivalves,  or  sheila 
having  two  valves;  and  univalves,  which  consist  of  only  onepiece» 
and  strictly  speaking  have  no  valves  at  all.  The  last  class  is  sub- 
divided into  VNiLOCULAK,  having  only  one  chamber  or  cavity;  and 
MULTiLOCULAR,  having  several  chambers. 


The  multivalve  class  is  very  small,  containing  only  the  Iqnis,  tbd 
chiton,  and  the  pAolas. 

A  good  specimen  of  the  lepas  tintinnahulum^  a  shell  that  exists  id 
the  recent  state  on  the  British  shores,  is  figured  in  the  Scarborodgb 
Catalogue,  PL  I.  Fig.  1.  It  was  found  adhering  to  a  fragment  of  a 
pectenite,  in  the  calcareous  sandstone  at  Scarborough  castle. 

In  PI.  VII,  Fig.  9,  we  have  given  a  specimen  ofpholas^  resembling 
tbe  smaller  varieties  oipholas  crispata.  This  shell,  in  its  recent  state,  \n 
tery  common  on  our  shores,  burrowing  in  the  alum  rock, and  thelitis 
heAn.  Tbe  matrix  of  this  specimen  is  a  very  compact  and  crystalline 
lirriMtone,  occurring  in  masses  imbedded  in  the  oolite.  These  masses 
f/^r  the  marks  of  having  been  pierced  in  several  places,  by  the  pholas^ 


BIVALVE  SHELLS. 


218 


much  greater  number  that  have  no  recent  analogue  on  our  shores ; 
not  a  few  of  which  have  never  been  discovered,  in  (he  living  state,  in 
any  part  of  the  world.  Before  attempting  any  enumeration  of  genera 
and  species,  we  would  make  a  few  preliminary  remarks. 

Great  difficulty  is  experienced  in  arranging  our  fossil  bivalves. 
There  are  many  that  can  seldom  be  obtained  in  a  complete  state; 
and  in  buch  as  are  complete,  it  is  a  rare  thing  to  find  an  opportunity 
of  examining  the  hinge,  from  which  the  discriminating  characters  of 
bivalves  are  principally  drawn.  Nor  is  it  easy  to  ascertain,  whether 
a  shell  has  been  close,  or  gaping;  and  whether  its  sinuosities, 
depressions,  &c.,  be  nattiral,  or  only  accidental ;  as  the  shells  must 
have  been  liable  to  suffer  great  alterations  in  their  form,  when  passing 
from  the  recent  to  the  petrified  state. 

The  difficulty  of  distinguishing  the  genera  and  species  is  further 
increased,  by  the  changes  which  the  very  substance  of  the  shells  has 
undergone;  their  appearance  being  varied,  according  as  they  are 
found  in  the  state  of  sandstone,  limestone,  ironstone,  pyrites,  agate, 
chalcedony,  or  calc  spar.  Shells  in  the  latter  state,  which  admits  of 
many  varieties,  are  generally  much  thicker  than  recent  shells  of  the 
same  kind.  It  would  hence  appear  that,  as  water  expands  in  being 
crystallized  into  ice,  the  substance  of  the  shells  has  expanded  in 
crystallizing  into  spar. 

On  these  accounts,  we  rarely  meet  with  fossil  shells  exactly 
corresponding  with  recent  specimens ;  but  if  we  find  a  general  agree- 
ment between  the  one  and  the  other,  we  may  in  many  cases  be 
satisfied  as  to  their  identity*  It  is  a  common  fault  with  authors,  to 
multiply  the  species  of  fossil  shells  to  an  unreasonable  degree.  In- 
stead of  making  allowances  for  the  causes  of  difference  now  stated,  a 
▼ery  trivial  variation  is  with  them  sufficient  to  constitute  a  new  species; 
though  we  know  well,  that  there  are  great  variations  in  recent  shells 
confessedly  of  one  species.     We  may  add,  that  allowance  should  be 
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made  for  such  variations  aa  depend  on  difierence  of  climate^  aa  well 
as  for  those  occasioned  by  the  process  of  petrifying,  the  difiarence  of 
the  matrix,  or  of  the  substance  into  which  the  shells  has  been  cq»» 
verted ;  for  an  attentive  observer  may  perceive,  tbat  at  the  era  op  tma 
of  the  formation  of  our  strata,  the  productions  of  various  climates 
have  been  blended  together^  as  is  the  case  with,  the  animals  wmd 
vegetables  of  the  sea  and  the  land. 

We  remark  further,  that  though  most  of  the  shells  be  found  with 
the  valves  adhering,  and  appear  to  have  been  imbedded  in  the  strata 
while  the  animal  was  yet  contained  between  the  valves,  yet  vast 
numbers  of  valves  are  found  single,  and  many  of  them  water-worn; 
so  that  Ihese  must  have  been  imbedded  a  considerable  time  after  the 
death  of  the  shell-fish,  and  after  many  of  them  had  been  worn  among 
sand  and  gravel,  like  the  dead  shells  which  we  pick  up  on  the  shore. 
£ntire  seams  of  worn  shells  are  sometimes  met  with,  though  in 
general  we  find  both  complete  and  single  shells  in  the  same  stratum. 
Some  of  the  strata  too  abound  with  minute  fragments  of  shells,  with 
which  whole  shells  are  often  intermixed. 

It  is  also  worthy  of  remark,  that  several  shells,  or  parts  of  shelly 
are  found  preserved,  not  petrified ;  and  this  is  particularly  the  com 
in  some  of  the  clay  strata,  especially  in  soft  marly  clay,  such  as  we 
find  in  the  calcareous  beds  under  the  oolite. 

These  things  being  premised,  we  shall  now  give  a  list  of  the 
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GERViLtiA.  The  loDg  shells  which  abound  in  the  oolite,  at 
Pickering,  Thornton,  &c.,  are  those  of  the  G,  solenoidesy  figured  in 
Sowerby's  Mineral  Conchology,  Tab.  51 1 ;  and  also  described  in  a 
former  part  of  the  same  work,  Tab,  66,  by  the  name  Perna  aviculoi- 
des.  In  Pi.  VI L,  No.  6,  we  have  given  a  pretty  entire  ti^pecimen. 
The  younger  shells,  which  are  narrower  than  the  old,  bear  a  more 
striking  resemblance  to  the  soien  family.  Some  specimens  are  9  or 
10  inches  long.  This  shell  has  been  very  recently  discovered  by  our 
esteemed  friend  Mr.  R.  Ripley,  in  the  blue  limestone,  in  the  higher 
part  of  the  ravine  that  opens  into  the  £sk  at  Spital  bridge.  —  A  large 
shell,  apparently  the  Penta  quadraia  of  Sowerby,  Tab.  492,  occurs 
in  the  ironstone  of  tlie  Kettleness  beds. 

#  Mytilus.  Mussel  No*  10,  PI.  VII.,  is  a  very  handsome  spe- 
cimen of  the  M.  eduiist  from  the  oolite;  which  contains  several 
varieties  of  this  shell,  some  coinciding  with  the  common  mussel,  and 
others  shewing  slight  variations.  No.  3  is  a  fine  pyritous  specimen 
of  a  mussel,  in  a  lias  nodule.  It  is  thicker  and  shorter  than  M.  edu- 
Ust  and  has  straighter  beaks,  itf.  lithophagm  occurs  with  the  pholas, 
in  masses  of  coral,  or  very  compact  limestone,  imbedded  in  the  oolite, 
at  Ay  ton,  Malton,  &c.  Several  specimens  are  often  found  in  the 
8|ime  mass,  together  with  cavities  that  have  been  occupied  by  others. 
The  shells  are  usually  yellowish,  thin,  and  very  brittle;  being  in  the 
state  of  spar.  No.  17  is  a  beautiful  little  mussel,  lately  discovered 
by  Mr,  Ripley  in  the  dogger  in  Glazedale*  In  its  form,  size,  and 
markings,  it  resembles  M,  exusius^  a  Jamaica  shell ;  but  is  more  in* 
curved  on  the  posterior  side,  like  M.  striatulus,  to  which  also  it  is 
akin* 

No.  4,  from  the  Kettlenesft  bands,  ought  perhaps  to  be  assigned 
to  another  genus.  The  posterior  slope  bends  inwards,  as  in  the  M^a 
margmiti/era*  The  umbones  are  injected  over  the  hinge,  as  in  the 
genuA  CncuUcea;  and  standing  up  like  two  ears,  give  the  shelly  when 
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viewed  from  the  fihorter  end,  a  rade  resemblance  to  a  horse's  hiead. 
At  this  end  also,  there  is  a  knob,  or  swelling,  on  each  side  of  the 
beaks.  If  this  shell  is  of  the  mussel  family,  we  may  name  it  M. 
hippocampiis.  In  a  shell  of  nearly  the  same  shape,  but  perhaps  of 
another  species,  from  the  oolite,  the  knobs  at  the  beaks  are  larger, 
and  the  inflected  folds  of  the  umbones  almost  meet,  so  as  to  form  a 
kind  of  cylindrical  channel.  It  is  proper  to  add,  that  other  shells, 
with  similar  knobs,  but  without  inflected  umbanes,  occur  in  the  oolite, 
apparently  of  the  genus  Mjfa. 

MoDioLA.  Of  this  branch  of  the  mussel  family  several  species 
occur  in  our  rocks.  No.  1,  PL  VII.  is  a  handsome  shell  from  the 
Kettleness  beds,  as  occurring  on  the  Hawsker  shore.  It  is  given  by 
Sowerby,  Tab.  248,  No.  2,  under  the  name  M.  cuneata,  afterwards 
corrected  to  M.  scalprum*  M.  siliqua  would  be  a  more  appropriate 
name,  from  its  striking  resemblance  to  a  large  pod.  M.  pHcala 
(Sowerby,  248,  L)  occurs  in  the  dogger  in  Glazedale;  where  also  is 
found  the  M,  cuneaia  of  Sowerby,  Tab.  211,  1 ;  which  we  have  given 
in  PL  VII.,  No,  6,  Other  mussels  apparently  corresponding  with 
Sowerby 's  M.  bipariita^  Tab.  210,  4,  are  also  found  in  the  hard  bands 
in  the  alum  shale. 

AvicuLA^  Of  this  genus,  which  may  be  termed  the  winged 
mussel^  several  species  occur  in  the  oolite,  in  the  dogger,  and  in  the 
ironstone  bands  of  the  alum  shale.  No*  15,  PL  VII,  from  the  oolite, 
greatly  resembles  the  recent  A.  communis,  or  Myiilus  hirundo\  A 
coarser  and  larger  species,  occurring  in  the  dogger,  has  been  named 
by  our  friend,  Mr.  Bean  of  Scarborough,  A,  plmia. 

GastrocHv£Na.  The  shell  which  we  have  figured,  Plate  VIL,, 
No.  7,  resembling  a  twisted  mussel,  is  named  G.  tortuom^  by  Sower- 
by, Tab.  526,  1.  It  occurs  in  the  dogger  in  Glazedale,  and  at  Peak. 
Like  the  pholas  and  mytilus  lithoptiagus,  the  gastrocb&ena  burrows 
in  corals  and  calcareous  rocks.  The  cast  is  more  frequently  found 
than  the  shelt. 
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Mya.  Gaper.  No  2,  Plate  VIL,  oecurring  in  the  oolite  and 
calcareous  sandstone,  near  MaltoOt  bears  a  strong  resemblance  to 
M.  margaritifera,  which  we  find  recent  in  the  bed  of  the  Esk,  The 
chief  and  almost  the  only  difference  is^  that  the  fossil  shell  is  rather 
narrower  at  the  longer  end.  The  same  rocks  contain  shells  exactly 
corresponding  with  ^hpictorum^  and  M,  avata;  which  last  also  oc* 
curs  in  the  alum  shale«  and  in  it&  bard  bands*  In  some  of  these 
rocks  we  have  likewise  observed  Sowerby's  M,  mandibular  Tab.  43 ; 
M.  depressa.  Tab.  41B;  and  M,  gibbosa^  Tab.  419,  1.  In  the  calca* 
reous  sandstone  under  the  oolite*  we  find  his  M.  literata,  and  ]VI« 
scripta^  Tab.  224;  which  we  are  inclined  to  think  are  only  varieties  of 
one  species.  In  Plate  VIL  No.  16,  we  have  figured  a  handsome  cast 
of  the  M*  Uterata;  shewing,  however,  in  addition  to  the  two  setn  of 
ribs,  that  meet  in  a  line  passing  from  the  beak  to  the  base,  a  few 
slight  cross  markings  on  the  beaks,  between  the  two  sets  of  ribs* 
These  cross  lines  may  only  occur  in  some  of  the  larger  shells;  for 
we  observe  younger  or  smaller  specimens  where  they  are  wanting. 
Yet  on  No-  11,  which  seems  to  be  the  M.  scripta,  and  which  is  evi- 
dently a  full  grown  shell,  there  are  no  such  cross  markings;  and  this  spe* 
cimen,  which  is  not  a  cast,  also  seems  to  shew,  that  in  old  shells  the 
ribs  do  not  reach  the  base,  the  margin  of  which  is  here  found  to  be 
quite  plain,  or  marked  only  with  the  lines  of  growth.  The  M.  in- 
termediay  Sowerby,  Tab.  70,  I,  and  419,  2,  also  occurs  in  the  calca- 
reous sandstone  and  the  oolite,  with  several  other  shells  of  thi^form; 
some  of  which  ought  perhaps  to  be  assigned  to  the  genus  Lute  aria, 
a  branch  of  the  my  a  family. 

Unio.  Of  this  branch  of  the  mja  family  we  find  several  spe- 
cies, in  the  oolite,  in  the  alum  shale,  and  in  the  ironstone  and  sand- 
stone bands.  The  Unio  Listeria  Sowerby,  Tab.  164,  is  not  uncommon 
in  the  alum  shale.  In  Plate  VllI,  No,  7,  we  have  figured  a  shell, 
exactly  corresponding  with  it  in  form,  and  size,  but  deeply  and  con- 
centrically ribbed;  from  which  peculiarity  we  may  name  it  U,  cwf/a- 
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ins.  The  U.  acutus  of  Sowerby,  Tab.  33»  aUo  occurs  ia  the  hard 
bands  in  the  alam  shale ;  and  h\%  U.  uniformis,  resembling  Jifya  avata^ 
is  foand  in  the  oolite. 

DoNAX,  The  shell  which  we  have  figured,  Plate  VII.,  No.  I*, 
has  the  form  of  a  donax ;  but  it  is  so  much  akin  to  some  of  the  mya 
or  unio  family,  that  we  have  some  hesitation  in  assigning  it  to  this 
genus.  It  is  one  of  the  most  common  shells  in  our  alum  shale. 
Shells  of  this  kind  are  found  also  in  the  calcareous  sandstone,  and 
in  the  oolite.  One  species  occurs  in  the  ironstone  bands,  larger  and 
thicker  than  the  one  figured,  and  marked  with  concentric  ribs,  as  No. 
7,  Plate  VIII. 

Plagiostoma.  Wrymauth.  This  bivalve,  distinguished  by  a 
triangular  cleft  at  the  beaks,  with  short  ears,  crossing  the  beaks  in  an 
oblique  line,  is  more  generally  distributed  in  our  rocks,  and  exhibits 
a  greater  number  of  species,  than  we  were  aware  of,  when  our  First 
Edition  was  published.  It  occurs  in  the  oolite,  in  the  grey  limestone, 
in  the  alum  shale,  and  its  sandstone  bands,  and  in  the  dogger  in 
Glazedaie. 

The  most  beautiful  species  of  this  shell  yet  discovered  is  that 
which  we  have  figured  in  Plate  VIII.,  No.  3.  Like  most  of  this 
family,  it  is  marked  with  slender  longitudinal  lines,  partially  waved. 
These  are  croHsed  by  concentric  lines  of  growth,  which  in  this  spe- 
cies form  a  very  rich  border ;  on  which  account  we  may  name  it 
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tooth-like  process  at  the  end  of  the  anterior  ear*    The  youog  speci* 
mens  of  this  shell  are  nearly  as  beautiful  as  the  old. 

In  the  alum  shale,  we  find  specimens  corresponding  with  P-gi^ 
ganteum^  Sowerby,  Tab.  77,  1.  Some  of  them  are  several  inches  in 
length,  and  in  breadth-  The  same  species,  or  one  closely  allied  to  it, 
occurs  in  the  second  shale  near  Malton.  Some  shells  and  casts  of 
P*  giganieum  have  lately  been  discovered  also,  in  the  dogger  in  Glaze- 
dale.  A  rude  shell  resembling  the  P.  ruslicumy  Sovverby,  Tab.  38!, 
occurs  in  the  hard  bands  in  the  alum  shale.  Sowerby's  P,  Imviuscu- 
lum^  Tab.  S82,  is  pretty  common  in  the  oolite. 

TJtiGONiA.  Several  species  of  this  handsome  family  occur  in 
our  rocks.  The  most  common  is  T,  clavellata,  found  in  the  oolite; 
figured  in  Plate  VIII.  No.  18.  It  is  elegantly  studded  with  rows  of 
tubercles,  running  upon  flat  curved  riba.  In  some  specimens,  the 
tuberculatcd  ribs,  on  approaching  the  base,  make  a  sudden  turn,  nearly 
at  right  angles.  No.  19  is  a  fine  specimen  of  T,  costata^  also  from 
the  oolite.  Its  ribs  are  more  elevated  than  those  of  T.  clavellata; 
but  have  no  tubercles.  This  specimen  seems  to  correspond  with  that 
Yariety  of  T,  costatOr  which  is  Sowerby*s  T.  elongaia^  Tab.  431.  In 
the  dogger  we  find  several  species  of  Trigonia,  generally  small.  One 
of  them  appears  to  be  the  T.  aliformis,  Sowerby,  Tab.  213.  But  the 
most  common  is  a  handsome  shell,  greatly  resembling  T.  claveltaia; 
but  differing  from  it  in  being  much  smaller,  having  more  sharp  and 
prominent  ribs,  each  surmounted  by  a  row  of  numerous  minute 
tubercles,  or  rather  short  minute  spines.  The  front  is  also  more 
prominent,  and  the  marking  a  little  different.  This  species  we  may 
name  T.  spinulosa. 

No.  20  is  another  Trigonia  of  which  we  have  seen  no  description. 
Its  sides  are  marked  in  the  manner  of  tlie  Mpa  liieraia^  displaying 
two  sets  of  ribs,  which  meet  in  a  line  passing  obliquely  from  the 
beaks  to  the  base.      The  ribs  are  rough,  irregular,  partly  undulated; 
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some  of  tlie  smallegt,  behind  the  beaks,  are  sigmoidal;    the  largest, 
which  are  nearest  the  front,  are  inabricated,  and  some  of  ihem  faintly 
tuberculated.     A  slight  tuberculated  ridge  separates  the  ribbed  part 
of  the  shell  from  the  anterior  part,  on  which  there  is  another  Kligbtly 
tuberculated  ridge,  not  far  from  the  hinge :  the  intermediate  »pace  is 
divided  by  a  faint  longiUidinal  line,  and  marked  wilh  numerous  cross 
jstriae.      The  front  is  somewhat  incurved.      'I'he  lunette  on  the  front 
is  large,  oblong  heart-shaped,   and  depressed  on  each  side.      Thii 
species,  which  is  from  the  lowest  shale,  may  be  termed    T,  literateu 
Cardium.     Cockle.      The  shells  of  this  genus  are  principally 
found  in  the  ironstone  and  other  hard  hands  in  the  alum  shale.     No. 
5,  Plate  Vlll,  is  the  most  abundant.     It  is  a  deltoid  shell,  flat  on  the 
front,  where  it  is  longitudinally  striated.     A  few  deep  striae,  with  in- 
tervening ribs,  parallel  to  the  strise  on  the  front,  run  along  the  ante- 
rior part  of  the  disk ;  and  the  rest  of  the  shell  is  smooth,  or  marked 
only  with  concentric  lines  of  growth,  some  of  which  are  continued 
on  the  front,  inteisecting  the  longitudinal  striae.     The  beaks  are  in- 
curved, so  as  nearly  to  meet.      This   species  is  almost  as  large  as 
C.edule*     It  is  akin  to  C.  peciinalum^  being  marked  in  the  same  form  ; 
but  as  it  seems  to  be  a  distinct  species,  we  may  name  it  C  deltoideum. 
A  smaller  cockle,  nearly  orbicular,  occurring  in  the  dogger,  is  also 
marked  with  longitudinal  stride  in  the  front.     Mr.  Bean  has  named  it 
C  semisiriaium.      It  seems  to  correspond  with  the  C  turgidum  of 
Sowerhy,  Tab.  346,  1,  —  A  beautiful  little  cockle,  marked  as  No,  5, 
but  of  a  shape  approaching  to  triangular,  occurs  in  the  ironstone.     If 
it  is  not  the  young  of  C  deltmdeum,  we  may  distinguish  it  by  the 
name  C\  triangulare.  —  Some  other  shells  of  this  family  occur  in  our 
lias  nodules,  and  others  are  found  in  the  oolite* 

Cardita.  Several  shells  of  this  family  occur  in  the  ironstone 
bands.  No.  14^  Plate  VII,  is  a  handsome  shell  of  this  genus.  It  is 
of  a  brown  colour,  with  yellowisb  markings;  gibbose,  and  remarkably 
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smooth.  In  some  specimens,  a  few  of  the  concentric  lines  of  growth 
are  rather  prominent.  We  may  name  Uiis  shell  C  Itsevis.  Some 
other  species,  much  larger  and  more  gihbose,  occur  in  the  same  bed«. 

No.  L,  Plate  VllI,  is  a  handsome  little  cardita  from  the  oolite 
at  Pickering,  corresponding  with  6\  similis  of  Sovverby,  Tab.  232,3, 
Another  shell  of  this  form,  but  smaller,  and  having  a  sharjier 
keel  or  ridge  between  the  anterior  and  posterior  part,  is  common  in 
the  oolite.  No.  22  is  a  much  smaller  and  more  beautiful  cardita 
than  No.  1,  occurring  in  lias  nodules  in  the  alum  shale.  It  is  marked 
with  numerous  concentric  transverse  ribs,  and  the  whole  surface  i^ 
shining  and  often  pyritous*  This  shell  may  receive  the  name  C.  nitida. 
The  C,  producta  of  Sowerby,  Tab,  197.1,  occurs  in  the  ironstone 
bands;  and  the  C  margariiacea^  Tab.  297,  is  found  both  in  these,  and 
in  the  lowest  shale.  There  seem  to  be  several  varieties  of  this  shelU 
if  they  are  not  difFerent  species,  approximating  to  each  other. 

No.  21,  Plate  Vlll,  may  be  noticed  here,  though  it  perhaps  be- 
longs to  another  genus.  It  is  a  small  and  rare  »hell  from  the  oolite, 
of  a  rounded  shape,  distinguished  by  this  peculiarity,  that  towards 
the  beaks,  each  valve  has  a  thick  covering,  concentrically  striated. 
The  body  of  the  shell  seems  as  if  inclosed  in  another  shell,  which, 
covers  nearly  the  half  of  it.    We  may  name  it  C\  dupHcata, 

LuTRARiA,  Under  this  genus,  Sowerby  places  some  shells, 
evidently  of  the  same  family  as  the  two  carditce  last  mentioned.  No.  4, 
Plate  VIII,  appears  to  be  his  L.  ambigua^  Tab,  227.  Other  shells, 
partly  from  the  oolite,  partly  from  the  alum  shale  and  its  hard  bands, 
seem  to  agree  with  his  X,  liraia^  and  L.  ovalis^  Tab.  225,  226.  We 
have  a  few  other  species,  or  varieties,  of  the  same  family. 

HippoPODiuM.  Some  large  shells,  apparently  allied  to  the 
modiola  family,  are  given  by  Sowerby  under  the  designation  of 
H*  ponderosum.  Tab,  250,  They  are  not  uncommon  in  the  lowest  shale 
at  Robin  Hood's  Bay;  though  they  are  seldom  found  perfect,  No» 
I3t  Plate  VII,,  gives  a  very  distinct  view  of  the  beaks  of  a  large 
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shell  ©f  this  species;  but  the  valres  in  this  specimen  are  imperfect. 
Some  smaller  specimens  in  the  Museum  shew  the  posterior  part  en- 
tire,  bnt  have  the  beaks  incomplete.  The  younger  shells,  indeed, 
have  the  beaks  less  prominent,  and  resemble  some  shells  of  the  mo- 
diola  family. 

Crenatula.  The  C.  ventricosa  of  Sowerby,  Tab,  44S,  occurs 
in  the  hard  bands  on  the  Hawsker  shore,  containing  iron  and  blende. 
As  the  hippopodium  resembles  a  horse's  hooC  this  large  shell  re* 
sembles  a  cow's  hoof.  It  is  well  described  by  Sowerby  as,  "  ovate, 
elongated,  ventricoso-carinated ;  posterior  side  impressed  ;  beaks 
pointed."  The  keel  in  the  front  of  one  specimen,  in  the  Museum,  is 
uncommonly  high  and  sharp;  and  it  is  singular  that  the  same  shell, 
like  that  figured  by  Sowerby,  has  a  young  one  at  the  lower  end^  with 
its  beaks  projecting  from  between  the  valves  of  tlie  large  shell, 

IsocARDiA,  No.  4,  Plate  X,  is  the  Z  coficentrica  (Sowerby,  Tab. 
491,1),  from  the  dogger  in  Glazedale,  This  large  and  handsome 
shell,  which  resembles  the  chania  cor^  occurs  also  in  the  dogger  al 
Peak. 

Venus,  We  have  the  cast  of  a  venus,  from  the  grey  limestone, 
corresponding  in  form  with  V.  Islandica,  but  inferior  in  size.  There 
IS  also  in  the  Museum,  a  shell  of  the  same  size  and  shape,  from  the 
oolite.     It  is  smooth,  with  a  few  concentric  striae  near  the  beaks* 

AsTARTE.  This  branch  of  the  venus  family  is  more  commonly 
met  with.  No.  6,  PhUe  VI 11,  from  llie  oolite,  is  akin  to  the  A.  elegan$ 
of  Sowerby,  Tab.  137,3;  or,  rather^  from  its  roundness,  we  may  con- 
sider it  as  his  A,  siriatay  Tab.  520,1.  It  is  beautifully  marked  with 
numerous  concentric  ribs,  or  sharp  lines.  A  shell  greatly  resembling 
this,  but  smaller,  occurs  in  the  dogger;  and  has  been  named  by  Mr* 
Bean,  A.  intermedia, 

Tellina.  Many  shells  of  this  genus  are  found  in  our  rockii* 
No.  2,  Plate  Vlll,  from  the  oolite,  is  perhaps  the  most  common.  It 
is  near  akin  to  T.  obtusa  of  Sowerby,  Tab.  179,4,     Some  remarkably 
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t\nn  lenticular  shells  of  this  family  occur  also  in  the  oolite;  and  a 
small  thick  species,  resembling  T^  solidula.  A  very  small  tellina,  of 
a  black  colour,  nearly  of  the  same  shape»  but  only  about  the  sixth 
part  of  an  inch  in  breadtbi  is  found  in  the  Speeton  shale. 

Mactra*  Several  shells  in  the  oolite  may  be  assigned  to  this 
family,  as  they  greatly  resemble  JUT.  Huliorum,  M.  s&Uduy  J\L  tmncata^ 
&Ct     Some  species  also  occur  in  the  hard  bands  in  the  alum  shale* 

Sponpylus.  This  shell  seems  to  be  rarely  met  with  in  a  fossil 
state,  A  large  species  approaching  to  S,  radula  of  Lamarck,  is  noticed 
in  the  Scarborough  Catalogue,  p.  108,  109,  as  occurring  in  the  Malton 
Qolite«  and  in  the  ironstone  beds  near  Scarborough.  We  have  a  shel' 
of  the  same  descriptioni  from  the  lowest  shale* 

Chama.  This  is  also  a  scarce  shell  in  our  rocks;  a  fragment  o^ 
a  large  chama  from  the  Malton  oolite,  being  the  only  decided  specimen 
of  this  genus  in  the  Museum;  though  we  have  Rome  other  sbelta 
which  have  the  appearance  of  belonging  to  it.  The  Scarborough 
Catalogue  notices  the  cardiia  yroducia,  or  lutraria  cmibigma,  under  the 

title  CHAMA* 

Plicatula,  No.  6,  Plate  IX*  is  a  handsome  specimen  of  P* 
spifMMOf  Sowerby,  Tab.  245*  "^Fhis  shell,  which  occurs  in  the  iron- 
stone bands,  is  marked  with  concentric  ro^vs  of  minute  ad  pressed 
spines*  It  resembles  the  oyster  family,  and  some  shells  from  the 
lowegt  shale,  classed  with  that  family,  perliaps  belong  to  this  genus; 
hiving  thd  same  shape,  and  similar  marking»^»  but  less  regular,  on  the 
valves.     We  have  also  a  shell  of  this  family  from  the  oolite. 

Ahca«  Home  shells  of  this  geeus  occur  in  ihe  oolile^  Sowerby, 
Tak  473.  J,  gives  one  from  l^Iahon,  under  the  name  A*  qnudri&ukaia* 
We  have  a  smaller  one,  resembling  his  A,  d*prt$m.  Tab,  474,2;  and 
GUEiothfif  still  amaller,  marked  wilb  very  minute  loDgitudtna)  stride^ 
having  a  deep  marginal  sinus,  from  whence  a  sHgbl  longitudinal  de* 
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pression  runs  to  the  beaks.     An  ark  was  lately  found  by  Mr.  Ripley, 
in  the  dogger  in  Glazedale,  greatly  resembling  the  recent  A.  Note. 

CvcvLhJEA,  This  branch  of  the  ark  family  is  not  uncommon  in 
the  oolile,  and  in  the  dogger.  No*  25,  Plate  VIII,  is  a  valve  of  C^, 
obloHga,  Sowerby,  Tab.  206,  1,2,  from  the  oolite;  where  also  we  find 
another  species  corresponding  in  shape  with  his  C  decussaia  (Tab. 
206,3,4),  but  generally  much  smoother.  We  have  a  cast  from  the 
grey  limestone,  shaped  like  C.  glabra,  Sawerby,  Tab.  67. 

No.  8,  Plate  VII,  is  a  handsome  shell  of  this  genus,  discovered  in 
the  dogger  at  Peak  by  Mr,  Bean,  who  has  named  it  C  reticulata,  from 
the  network  appearance  of  its  strioe.  The  same  species  occurs  in 
the  dogger  in  Glazedale.  Another  species,  nearly  of  the  same  shape 
and  size,  but  without  reticulated  markings,  occurs  in  the  hard  bands 
in  the  ahmi  shale. 

NucuLA.  This  is  anotlier  branch  of  the  ark  family,  occurring  in 
our  strata,  and  especially  in  the  alum  shale.  No.  24,  Plate  VOl,  the 
Area  rostraia  of  our  First  Edition,  we  may  name  Nucula  rostrata^ 
according  to  the  modern  division  of  the  area  family.  It  is  very 
abundant  in  the  alum  shale  at  Whitby,  and  in  a  few  other  places.  In 
some  parts  of  the  lias  bands  or  nodules,  we  find  a  shorter  and  more 
rounded  shell,  apparently  only  a  variety  of  this  species,  as  we  fre* 
quently  find  both  together.  This  variety  has  been  figured  by  Sowerby, 
Tab.  476,1,  under  the  name  N,  ovum,  A  smaller  nucula,  a  little  more 
oblong,  has  been  lately  sent  us  by  Mr.  Williamson  and  Mr.  Bean, 
from  the  second  shale  at  Scarborough.     Mr,  Bean  names  it  iV.  nudii. 

Terebratula,  This  branch  of  the  anomia  family,  dislin- 
guished  by  a  projecting  perforated  beak  in  the  larger  valve,  is  found 
in  almost  all  our  rocks,  and  some  of  its  species  are  very  abundant. 

One  of  the  most  common  species,  in  the  alum  shale  and  the 
dogger,  is  that  figured  in  Plate  VIII,  No.  17.  In  our  former  Edition 
we  considered  it  as  T.  ornithocephaluj  Sowerby,  Tab.  101, 1,2,4;  and 
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there  are  some  shells  m  the  ironstone  bands  that  seem  to  correspond 
with  that  species:  but  the  one  here  Bgured  is  a  broader  shell,  obtusely 
pentagonal,  and  faintly  striated  longitudinally.  The  smaller  valve  is 
always  marked  with  three  blender  depressed  lines,  diverging  from  the 
beak ;  from  which  circumstance,  we  may  name  it  T.  IriUneaia,  Some 
specimens  differ  considerably  from  others,  in  length,  breadth,  thick- 
ness, and  especially  in  the  angles  at  the  base;  which  in  some  are  very 
obscure,  in  others  strongly  marked  and  undulated.  It  is  not  un* 
common  to  meet  with  distorted  specimens,  having  the  sides  uneqtal 

No.  12,  from  the  second  shale  at  Gristhorpe  cliffs,  corresponds 
with  the  T.  ovaides  of  Sowerby,  Tab.  100.  1  :  and  at  the  same  time 
resembles  the  globose  varieties  of  T,  digona,  Tab*  96,  It  is  remark- 
ably gibbous,  and  smooth,  being  marked  only  with  fine  lines  of 
growth*     The  shell  is  thin,  and  often  imperfect  at  the  base. 

No-  11,  from  the  chalk,  so  nearly  resembles  T.  intermedia  of 
Sowerby,  Tab.  15.8,  that  we  may  almost  consider  it  as  a  variety  of 
that  species.  The  base  is  nearly  straight,  and  the  marginal  line,  in 
approaching  it,  makes  a  fine  bend  or  arch;  from  which  circumstance 
it  may  be  termed  T.  arctmta.  Sowerby's  T.  hucculenta^  Tab.  438.  2, 
which  be  received  from  Malton,  has  also  some  resemblance  to  it;  but 
is  more  gibbous,  and  has  the  base  more  produced. 

No.  8,  from  the  chalk,  is  the  T.  biplicata  of  Sowerby,  Tab.  90, 
and  Tab.  437.  2,3.  The  margin  is  much  undulated,  and  has  two 
targe  plaits  at  the  base*  No*  16,  which  is  also  a  chalk  fossil,  and 
corresponds  with  T,  semi^^lohosa  of  Sowerby,  Tab.  15,  9,  is  nearly 
globular.  It  has  likewise  two  plaits  in  the  marginal  line  of  the  base; 
but  they  are  much  smaller,  and  chiefly  affect  the  lesser  valve.  The 
T.  ovata  of  Sowerby,  Tab.  15.  3,  occurs  in  the  hard  bands  in  the  alum 
shale,  and  also  in  the  oolite;  but  is  not  plentiful  in  either. 

No'.  23  is  a  rare  shell  of  this  family,  from  the  dogger  in  Glazedale. 
It  is  remarkably  ventricose,  and,  like  No,  16,  is  rounded  at  the  base, 
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where  there  are  two  plaits,  nearly  obsolete.  It  is  a  rough  shell, 
marked  on  bplh  valves  with  coarse  coucentric  wrinkles  near  the  base. 
From  this  circumstance  it  may  be  denominated  T.  rugom. 

or  those  terebratulsB  that  have  numerous  plaits  in  the  margiq. 
No.  15  is  the  most  abundant;  occorring  in  the  oolite,  the  dogger,  the 
lias  nodules,  but  especially  in  the  ironstone  bands  of  the  alum  shale. 
It  is  Sowerby's  T.  ieirdedrat  Tab.  83, 4;  and  exhibits  several  varieties, 
differing  somewhat  in  size  and  in  form*  One  of  these  varieties  seems* 
to  be  the  T*  crume^ui  of  Sowerby,  Tab.  83, 2,  &c. ;  and  ap other,  from 
tfce  oolite,  corresponds  with  his  T,  media,  Tab,  83. 5,  No.  10  is  a 
small  shell,  very  common  in  the  ironstone  bands,  and  in  the  dogger. 
It  diiFers  from  T.  ieirdedra  and  T.  crumenuy  not  only  in  being  smaller, 
but  in  having  only  two  elevated  plaits  at  the  base,  and  a  sunk  line  OQ 
the  lesser  valve,  running  from  the  beak  to  the  groove  between  these 
plaits.;  from  vhich  peculiarity,  we  may  name  it  T,  Uneaia.  There 
are  about  four  [jlails  on  each  side  of  the  beak,  besides  those  of  the 
base:  which  last  is  generally  much  elevated,  though  some  varietien 
are  rather  flat.  No.  9  is  a  shell  of  the  same  sij^e,  from  the  ironstope 
bands  in  the  alum  shale;  but  it  h  more  flat  and  smooth^  and  has  a 
very  different  margin*  It  appears  to  be  a  variety  of  Sowerbys  ST* 
pugnus^  Tab.  497.  T,  incomlans  of  Sowerby,  Tab.  277*  4,  occurs  iq 
the  same  beds.  It  is  larger  than  T,  tctrliedra,  wliich  it  partly  resem- 
bles; hot  is  distinguished  by  having  all  the  plaits  on  the  margin  of  oi^e 
sjd^  elevated  above  those  on  the  other  side,  as  if  it  had  been  distorted* 

No.  14,  from  the  oolite,  is  a  handsome  shell,  having  the  be^k^ 
smooth,  and  the  whole  margin  plaited^  in  an  unbroken  series  of  20  or 
22  small  plaits.  The  margin  rises  at  the  base,  ijiot  abruptly,  as  in  Ti 
tetraedra,  hut  with  a  gentle  undulation.  It  is  a  flatter  shell  tbaiQ 
most  of  this  family;  from  which  circiiuist^nce,  we  have  named  it 
T,  compressa*  Mr.  Sowerby's  T,  deptfssa,  Tab^  -WS.  2,  which  occurs 
iit  our  irgostpp^  h^mds,  is  nearly  of  the  aame  fornu 
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Pecten.  Scallop.  Few  shells  are  more  abundant  in  our  sfmta 
than  Ibis ;  the  oolite,  the  ironstone  bands,  the  dogger,  and  the  cal* 
careotis  sandstone,  being  replenished  with  a  variety  of  species.  Of 
these,  some  of  the  most  interesting  are  given  in  Plate  IX. 

No.  1  is  a  beautiful  ^helt  from  the  Malton  oolite.  It  is 
orbicular,  depressed,  and  elegantly  marked  with  very  fine  waved 
longitudinal  strise,  crossed  by  concentric  rings  of  growth ;  and  in 
most  specimens,  some  of  these  rings  sink  below  the  preceding 
circles,  at  different  distances  from  the  beaks,  the  surface  thus  be- 
coming lower  at  successive  stages,  in  approaching  the  base;  as  if  the 
shell  were  formed  of  several  thin  concentric  valves,  of  different  sizes, 
adhering  together.  The  one  ear  is  considerably  larger  than  the  other. 
Near  the  beaks,  the  shell  is  generally  smooth^  or  the  lines  are  very 
faint.  Old  shells,  whkh  measure  about  three  inches  or  more,  are 
nearly  smooth;  the  longitudinal  stria?,  and  concentric  circles,  being 
in  a  great  measure  worn  out.  This  pecten  we  have  named  P.  Mat- 
ionensiSf  in  honour  of  Malton»  where  so  many  interesting  fossil  shells 
have  been  discovered.* 

No.  2  is  a  beautiful  little  pecten,  common  in  the  oolite,  and  the 
calcareous  sandstone  under  it.  The  beak  is  almost  rectangular;  the 
ears  are  rectangular,  and  nearly  equal;  the  ribs,  eleven  in  number, 
are  prominent,  and  armed  with  numerous  transverse  scales,  or  oblong 
spines;  and  the  intermediate  spaces  faintly  marked  with  transverse 
striae,  and  a  few  longitudinal  striae.  It  corresponds  so  nearly  with 
the  recent  P.sukatus,  that  we  need  not  give  it  any  other  name.  No. 
17,  from  the  oolite,  is  the  P.Jibrosui  of  Sowerby»  Tab.  136-2,  It 
corresponds  with  No.  2>  both  in  shape  and  size,  and  the  number  of 
fibs;  but  it  is  a  flatter  shell,  its  ribs  are  broader,  and  both  these  and 
the  grooves  intervening  are  marked  with  numerous  sharp  transverse 

^  Mr.  Jobn  LAreom»  of  Maltoiij  ii  as  iudef«tif«b)t  culloctor  of  Ibe  fosfils  of  that  ptiice, 
mild  its  Ticmilj, 
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striae.  Some  smooth-ribbed  pectens^  of  the  same  form«  are  found  in 
the  oolite.  No*  5,  also  from  the  oolite,  is  ^inoolb*  brown,  and  thin^ 
like  Sowerby's  P,  comeus,  Tab*  204;  but  it  h  more  ubloog,  and  has 
smaller  beaks.     We  may  give  it  the  name  P.  comeabis. 

No.  18  is  the  P.  lens  of  Sowerby,  Tab.  205.2,3.  This  shell, 
which  occurs  in  the  oolite  and  the  dogger,  is  6nely  reticulated»  both 
on  the  disk  and  on  the  ears;  and  is  usually  of  a  rich  brown  colour. 
A  broader  and  more  lenticular  shell,  re8embling  this,  occurs  also  in 
the  dogger.  No.  I  i  is  a  cast  of  Sowerby *s  P.arcuatus,  Tab,  205.5,7. 
We  discovered  this  handsome  shell  in  the  dogger  at  Eskdaleside,  and 
in  the  same  bed  in  Glazedale.  The  larger  ear  is  crossed  by  a  line 
running  from  the  beak. 

No.  8  is  a  large  and  beautiful  pecten^  from  the  oolite,  In  its  form 
it  greatly  resembles  No.  2 ;  the  ears  being  nearly  equal  and  rectangular, 
the  angle  at  the  beak  being  somewhat  less  than  a  right  angle,  and  the 
ribs  being  acute,  and  furnished  with  imbricated  scales,  while  the  in* 
lermediate  grooves  are  crossed  by  numerons  sharp  concentric  strifie. 
In  this  last  particular  it  resembles  No.  17.  Its  ribs  are  24  or  25  in 
number,  two  or  three  of  which  are  divided  before  arriving  at  the 
base.     From  its  great  beauty  we  may  name  it  P.  elegans. 

No.  9,  found  in  the  hard  bands  of  the  alum  shale^  is  nearly  of 
the  size  and  form  of  the  recent  P.  subruf us  {or  opercularis)'^  but  is 
differently  marked.  It  has  about  20  ribs,  rather  depressed;  and  is 
almost  smooth,  shewing  only  some  faini  transverse  striae.  The  ear s, 
as  in  No.  8,  are  nearly  equal  and  rectaiigular.  The  angle  at  the 
beaks  in  less  than  a  right  angle.  No.  10  shews  the  inside  of  the  in- 
ferior valve,  which  is  flatter  than  the  superior.  This  species  may  be 
named  V.sublcBvis.  In  some  shells,  probably  varieties  of  this  spe- 
ciesi  the  ribs  are  more  elevated,  and  the  cross  strise  more  distinct 
The  smaller  specimens  of  these  greatly  resemble  P.  Uneatus^  Donovan, 
Plate  1  i6.   The  same  beds  contain  Sowerby's  P,  equivaims,  Tab.  136.1; 
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which  has  about  20  prominent  ribs,  rounded  and  Kmooth,  with  nu- 
merous acute  transverse  ^trise,  on  the  flat  intervening  spaces.  Some 
specimens  are  of  a  large  size,  in  these  beds  we  also  find  a  shell 
nearly  as  targe  as  P.  maximus^  and  marked  like  it  with  longitudinal 
BtriaB,  most  conspicuous  on  the  ribs.  It  has  more  ribs  than  P.  maxi- 
mus^  the  number  being  about  20;  its  ears  are  rather  larger,  and  the 
lower  valve  is  more  convex.  We  may  name  this  shell  R  major.  We 
have  a  cast,  from  the  ironstone,  of  a  large  shell,  probably  a  variety  of 
Ibis  species;  but  much  thicker  than  the  itnual  form,  the  upper  valve 
being  remarkably  convex.  In  another  large  e<pecimen,  the  inferior 
valve  is  quite  flat.  In  the  same  beds  also,  there  is  a  handsome  lenti* 
cular  and  circular  pecten,  nearly  smooth,  or  faintly  striated  longitu- 
dinally;  not  unlike  Sowerbys  l^.  lameliosus.  Tab,  239;  but  flatter, 
and  smoother.  Another  orbicular  shell,  the  P.  cincius  of  Sowerby, 
Tab.  371,  marked  with  longitudinal  striae  and  concentric  ridges,  oc- 
curs in  the  oolite. 

No.  13  represents  the  inside  of  one  valve  of  a  pecten,  from  the 
ferruginous  sandstone  at  the  foot  of  Scarborough  Castle.  It  resem- 
bles  P,  fibrosuSf  being  marked  with  numerous  concentric  »triae;  but 
it  has  only  nine  ribs,  sharp*  and  armed  with  some  oblong  spines,  or 
scales,  irregularly  disposed*  Some  specimens  are  about  3  inches 
long.  Both  valves  are  moderately  convex.  This  species  we  have 
named  P.  ScarOurgensis, 

No.  15  corresponds  so  much  with  some  specimens  of  the  recent 
P.  varius,  that  it  does  not  appear  necessary  to  give  it  any  other  name. 
Its  ears  are  unequal,  and  it  has  from  24  to  30  ribs,  narrow^  elevated, 
and  armed  with  vaulted  spines.  Some  of  the  ribs,  as  is  common  in 
recent  shells,  split  into  two,  before  they  reach  the  margin.  This  shell 
occurs  in  the  oolite  near  Malton ;  where  we  alsp  And  shells  nearly 
approaching  to  this  species,  having  the  ribs  rounded,  and  very 
strongly  armed  with  vaulted  spines,  or  oblong  sharp  scaler. 
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No.  14  is  a  small  peclen  from  the  oolite,  somewhat  analogous  to 
P.  pimo,  but  le^s  irregular  in  its  form.  The  ribs  are  numerous  and 
filiform,  crossed  by  transverse  strioB,  or  scaly  wrinkles ;  in  most  spe- 
cimens they  are  alternately  larger  and  smaller;  and  they  are  usually 
of  a  purplish  colour.  The  shell  is  smooth  towards  the  beak;  the 
larger  ear  is  not  separated  from  the  valve  by  a  distinct  line,  and  the 
smaller  stands  up  at  the  higher  edge,  as  if  bent  backward.  From 
this  markp  we  may  distinguish  the  shell  by  the  name  P*  refltxus. 

Several  other  pectens  occur  in  the  oolite,  and  other  parts  of  our 
strata;  hut  we  shall  only  notice  a  few  more,  which,  from  their  un- 
common shape,  ought  perhaps  to  be  classed  with  some  other  family^ 
instead  of  being  noticed  among  the  pectens« 

Kos'.  3,  A,  7,  16,  and  20»  ought  perhaps  to  have  been  noticed 
under  the  genus  avicula;  as  they  correspond,  in  their  general  form» 
with  some  shells  ascribed  to  that  family,  Sowerby,  Tab.  243,  244, 
They  bear,  however,  a  great  resemblance  to  the  pectens,  and  may  be 
regarded  as  forming  an  intermediate  class  between  the  mytilus  and 
the  pecten  family. 

No.  3  is  a  handsome  shell,  from  the  hard  bands  in  the  alum 
lihale,  having  sharp  ears,  one  of  which  is  very  large.  The  valve  is 
nearly  smooth,  being  slightly  striated  longitudinally;  and  it  is  marked 
with  four  smooth  prominent  rtbs»  the  ends  of  which  project  at  the 
margin;  and,  the  intermediate  spaces  being  straight,  or  slightly  bent 
in,  the  shell  has  the  appearance  of  the  webbed  foot  of  an  aquatic 
fowl.  For  this  reason  we  have  named  it  P.  cygnipes.  No.  4  is  the 
inferior  valve  of  a  shell  of  the  same  species,  it  is  finely  striated 
longitudinally,  and  marked  with  four  narrow  grooves,  or  sunk  lines, 
exactly  under  the  four  ribs  of  the  upper  valve.  The  grooves  become 
obsolete  before  arriving  at  the  margin,  on  meeting  with  one  or  two 
depressed  circles,  which  form  a  kind  of  border*  This  valve  is  very 
llatt  and  is  concave  towards  the  border,  where  it  grows  very  thin. 
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Mr.  W.  Trueraan  has  a  specimen  with  the  two  valves  adhering^  in 
their  natural  position.  Sow evhy' s  avicula  inequivalvis,  Tab.  244.2,  is 
analogous  to  this  ^hell,  though  differing  in  shape,  and  in  the  number 
of  ribs.  We  are  inclined  to  think,  that  he  has  made  a  mistake,  in 
stating  that  the  deeper  valve  projects  a  great  way  beyond  the  other. 
In  our  shell,  the  flat  valve  has  also  the  appearance  of  being  disconti- 
nued, at  the  depressed  circle  within  the  border;  but,  on  a  careful 
examinfition,  we  tind  that  it  is  not  really  discontinued;  it  only  grows 
remarkably  thin,  and  bends  upwRrd^,  confarniing  itself  to  the  shape 
of  the  convex  valve. 

No.  16  is  a  small  specimen  of  a  similar  shell,  but  of  an  oblique 
shape,  and  with  smaller  ears.  It  is  smooth,  with  about  ten  slender 
diverging  ribs ;  the  exterior  ribs  being  curved  outwards  on  both  sides. 
This  shell  is  common  in  the  hard  bandn  of  the  alum  shale,  and  as  it 
aboundR  near  Rosebury  Topping,  we  have  named  it  P,  Roseburiensis, 
It  is  often  two  or  three  times  the  size  of  the  iigure, —  No.  7  is  another 
shell  of  this  class,  common  in  the  lias  bands.  It  has  small  ears,  and 
about  15  primary  ribs,  bent  to  one  side,  with  one  or  (wo  secondary 
ribs  in  each  interval,  in  the  older  specimens.  The  lower  valve  is 
somewhat  convex,  and  is  faintly  marked  with  ribs,  corresponding 
with  those  on  the  upper  valve.  We  may  name  this  species  P.  crescetis^ 
from  the  increase  of  the  ribs.  Perhaps  the  shells  that  have  50  or  6Q 
slender  ribs  may  be  of  another  species- 
No.  20  is  a  shell  of  this  family,  occurring  in  the  oolite,  and  in 
the  lias  bands.  It  has  more  the  appearance  of  an  avicula  than  any 
other  of  this  class ;  the  ear  on  one  side  being  long,  and  the  space 
between  that  and  the  valve  being  arched.  The  shell  is  marked  like 
No.  7,  having  about  14  or  15  primary  ribs,  and  often  secondary  ribs 
between  them.  We  may  give  this  the  name  of  P.  obliquus,  though  the 
name  would  suit  No.  16,  or  No,  7,  equally  well.  Several  other  shells 
of  this  class  occur  in  the  oolite,  and  in  the  lias  bands. 
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No.  12  ought  perhaps  to  be  assigned  to  the  genus  lima,  as  it 
nearly  coincides  with  L.nidis  of  Sowerby,  Tab.  214,1.  Some  other 
eared  shells  of  this  oblique  form  occur  in  the  oolite.  The  most 
common  is  from  an  inch  to  more  than  two  inches  long,  with  about 
nine  rugged  ribs-     It  may  fitly  be  named  L.rusiica. 

NOt  19  is  another  shell  resembling  a  pecten,  but  probably  belong* 
ing  to  another  genus.  It  occurs  in  the  dogger  inGlazedale,  and  also 
in  the  oolite.  Like  Nos.  20  and  7,  it  is  marked  with  above  12  pri- 
mary ribs,  and  smaller  ribs  between  them.  Some  of  the  ribs  swell 
into  irregular  ridges,  especially  near  the  margin.  It  may  be  said  to 
have  only  one  ear,  the  smaller  ear  being  scarcely  discernible*  The 
shell  is  remarkably  convex,  and  the  beak  incurved*  We  suspect  that 
this  is  a  species  of  the  genus  Corbulo;  but  have  not  met  with  the 
inferior  valve. 

OsTREA.  Oyster.  This  is  found  in  almost  all  onr  strata  that 
contain  fossil  shells,  and  in  some  it  is  very  abundant.  Shells  of  this 
genus  occur  in  the  chalk,  the  oolite  and  beds  subordinate  to  it,  the 
upper  and  second  shales,  the  blue  limestone,  the  dogger,  the  alum- 
shale,  and  its  hard  bands.  Some  parts  of  the  Staiths  hands  consist 
almost  wholly  of  oysters^  of  various  species,  and  in  various  statM* 

The  oyster  family  is  closely  allied  to  the  pectens,  which  Linnaeus 
and  others  have  included  under  this  genus;  and  we  observe  in  the 
fossil  shells,  as  in  the  recent,  several  approaches  of  the  one  to  the 
other.  We  find  some  species  that  may  be  called  pectinated  oysters; 
some  having  coarse  ears;  and  others,  that  haie  no  regular  eans^ 
marked  with  longitudinal  ribs,  as  in  most  pectens.  We  observe  this 
in  some  varieties  of  O.edulis,  or  the  common  oyster,  in  its  recent 
state;  and  the  same  appearances  are  no  less  common  in  our  fossil 
oysters. 

The  0,eduli$  occurs  in  almost  all  its  varieties;  large,  and  small; 
rough,  and  smooth;  round,  deltoid,  oblong,  and  irregular;  with  the 
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f aires  T^ry  thick,  and  with  thin  valves*  In  many  instances,  the  valves 
are  faund  single;  and  very  frequently  they  are  seen  vrater-worni  and 
in  fragmeots. 

Among  shells  so  irregular  as  those  of  the  oyster  family,  it  is  not 
easy  to  decide,  in  some  cases,  what  are  particular  species,  and  what 
are  merely  varieties;  and  we  are  disposed  to  think,  that  some  of  the 
species  constituted  by  Sowerby,  are  only  varieties  of  the  common 
oyster.  On  the  other  hand,  some  shells  which  we  consider  as  va- 
rieties of  O.  edulist  mayt  upon  a  closer  investigation,  prove  to  be 
distinct  species.  This  may  perhaps  be  the  case  with  some  of  the 
largest  oysters,  occurring  in  the  oolite,  the  higher  ironstone  beds,  and 
some  of  the  shale  beds ;  and  with  some  of  the  small  oysters,  found 
in  the  ironstone*  —  In  several  instances,  the  shape  of  the  oyster  has 
been  affected  by  accidental  circumstances ;  and  the  same  remark  will 
apply  also  to  the  markings  on  the  valves.  Thus,  in  the  lias  bands, 
we  have  found  oysters  marked  with  impressions  of  pectens;  and,  in 
the  oolite,  some  occur  with  impressions  of  ammonites.  Such  oysters 
have  a  very  singular  appearance. 

Besides  the  varieties  of  O.  edulisj  there  are  several  distinct  species 
of  this  family  that  require  to  be  noticed,  as  occurring  in  our  rocks. 
—  No.  21,  Plate  IX,  is  the  O.  diluviana  (O.  Marshii  of  Sowerby, 
Tab.  48),  from  the  Filey  calcareo-ferruginous  sandstone;  and  No.  1, 
Plate  X,  from  the  upper  shale,  appears  to  be  an  older  shell  of  the 
same  species.  Both  have  plaited  edges;  but  in  the  younger  shell,  Ihe 
plaits  are  few,  and  only  two  or  three  of  the  laminae  that  compose 
them  reach  the  margin,  while  a  succession  of  other  lamiua?  may  be 
seen  proceeding  towards  it,  at  dijferent  distances;  whereas  in  the 
older  shell,  the  plaits  are  very  numerous,  and  the  laminie  have  almost 
all  arrived  at  the  margin,  where  Ihey  form  a  solid  zigzag  border*  In 
the  former,  we  find  a  protuberance,  more  or  less  broad,  in  the  region 
from  whence  the  plaits  diverge;  in  the  latter,  this  protuberance  covers 
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most  of  the  disk,  appearing  like  another  valve  adheriQg  to  the  back 
of  the  shell.  Further,  the  young  apecimen  is  somewhat  oblong  oval, 
measuring  about  three  inches  long,  and  abo?e  two  broad;  but  the 
old  specimen  is  of  a  deltoid  shape^  having  a  projecting  lobe  on  one 
side  of  the  base,  and  measures  above  four  inches*  long,  and  nearly 
four  in  breadth,  from  the  point  of  the  lobe  to  the  opposite  aide.  The 
growth  of  lobes  often  forms  the  difference  between  old  and  young 
univalves,  and  the  same  curious  fact  seems  to  occur  here. 

Fig.  2,  Plate  X,  ih  a  singular  oyster  from  the  Speeton  or  upper 
shale,  resembling  the  hoof  of  an  ox,  and  having  a  narrow  incurved 
beak.  The  shell  is  smooth  without,  or  marked  slightly  with  lines  of 
growth.  It  has  a  deep  oblong  cavity  within^  extending  from  the 
beak  to  the  base.  The  one  side  of  this  cavity  is  the  flat  part  or  base 
of  the  hoof;  the  other  is  a  thick  ridge  running  along  the  inside  of  the 
curved  part  of  the  hoof.  Above  this  thick  ridge  rises  a  thin  lobe  or 
margin,  which  seems  to  have  been  continued  round  the  base  of  the 
shell,  but  is  always  found  imperfect*  We  have  not  seen  a  specimen 
with  the  smaller  valve,  or  cover.  From  its  remarkable  shape,  we  may 
call  this  shell  O,  unguis.  Its  curved  beak  resembles  thatof  a^ry/>A^a; 
and  it  is  not  unlike  Sowerby's  Gryph(Ea  calumba,  Tab.  383.  1.  — . 
An  oyster  nearly  resembling  O,  unguis^  having  an  incurved  beak,  and 
a  keel  or  ridge  on  the  back,  is  also  found  in  the  upper  shale:  but  it 
is  a  much  stronger  shell,  and  has  a  thick  lobe  on  each  side,  giving  it 
ft  squarish  form;  on  which  account,  we  may  term  it  O.  quadraia. 

In  the  same  shale,  we  find  a  large,  massive,  and  very  deep 
oyster,  of  a  deltoid  or  subtriangular  shape ;  with  a  very  rough  knotty 
exterior,  but  smooth  within.  Its  beak  is  incurved,  like  that  of 
O.  unguis;  but  it  is  rough  and  irregular  in  its  appearance,  with  trans* 
f^rse  coarse  markings,  which  are  more  or  less  continued  on  the  disk, 
and  which  are  so  distorted,  that  they  can  scarcely  be  called  either 
•'rise  or  folds.     The  inside  displays  a  large  and  deep  subtriangular 
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cavity.  The  cover,  or  lesser  valve,  is  of  course  subtriangular;  and  it 
is  concave,  having  a  considerable  hollovv  in  the  middle.  Both  valves 
are  very  thick;  and  in  both,  especially  in  the  smaller  valve,  the  large 
muscular  impression  is  deeply  marked.  Beside  it,  in  the  larger 
valve  of  oor  best  specimen,  is  a  knob  containing  a  pearl.  Thi«  specimen 
is  five  inches  long,  four  broad,  and  nearly  three  ia  depth.  It  weighs 
twenty-six  ounces.     From  its  large  cavity,  we  may  term  it  O.  capax\ 

Fig.  22,  Plate  IX,  is  the  O.  gregariaoi  Sowerby,  Tab.  Ill;  called 
by  some  O.frons.  It  is  found  in  the  oolite,  and  in  the  caloareo-ftr- 
ruginous  sandstone.  The  shell  is  finely  plaited,  and  the  margin  dis- 
plays zigzag  markings,  as  in  O.  diluviana.^ln  the  same  beds,  we  find 
Sowerby  s  O*  cannala,  Tab.  365;  a  kindred  shell,  but  usually  bent  to 
one  side,  towards  which  the  middle  of  the  valve  rises  in  a  keel. —  Some 
handsome  plaited  shells,  or  rather  casts,  nearly  allied  to  these  two 
species,  occur  in  the  Glazedale  dogger.  —  A  thin  parasitical  shelf, 
with  obtuse  plaits  in  the  margin,  like  the  O,  folium,  occurs  also  in  the 
calcareous  sandstone. —  Shells  of  this  family,  and  oysters  in  general, 
are  often  found  adhering  together  in  clusters. 

Some  very  small  parasitical  oysters  (or  perhaps  we  should  call 
tfaem  anomicB)  occur  in  the  calcareous  sandstone.  Other  handsome  lit- 
tle oysters  occur  in  the  oolite,  the  blue  limestone,  and  the  alum  shale. 
.1  There  are  many  ostracites,  in  the  bands  of  the  aluminous  strata, 
having  one  valve  remarkably  gibbous.  They  seem  to  be  of  two 
different  species;  one  being  very  small,  roundish,  and  wrinkled; 
the  other  oblong,  nearly  smooth,  and  two  or  three  inches  long.  The 
latter  resembles  the  shells  of  the  next  genus. 

Grvphjea,  Boat-oysler,  or  Millers  thnmk  Gryphites  are  found 
in  our  strata  in  considerable  quantity ;  particularly  in  the  lowest  shale, 
as  in  Robin  Hood  s  Bay,  at  Boulby,  and  at  Redcar  rocks;  and  in  the 
calcareous  sandstone,  as  at  Scarborough,  Filey,  and  Rowlston  scar* 
Like  the  ostracites,  they  are  seldom  sparry,  but  retain  the  appearance 
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of  recent  shells.  Fig,  13,  Plate  VIII,  represents*  the  most  cammon 
species ;  Sowerby's  G.  inturva.  Tab.  1 12,  It  occurs  in  ?arioiis  states ; 
ittiall,  and  large;  smooth  or  slightly  striated,  and  strongly  wriakled; 
Numbers  are  often  found  clustering  together. 

Sowerby's  G.  dilalala.  Tab.  149,  occurs  in  the  hard  sandstone  at 
the  foot  of  Scarborough  castle,  and  in  the  lowest  shale.  It  is  com- 
monly smoother  than  G.  incurva,  and  considerably  broader,  with  a 
lobe  on  one  side.  The  lobe  is  sometimes  very  faintly  marked,  but  is 
more  frequently  distinct,  G,  bullata,  Sowerby,  Tab.  368,  remarkable 
for  its  breadth,  also  occurs  in  the  lowest  shale.  In  the  upper  shale^ 
and  the  marl  of  Rowlston  scar,  we  find  a  gryphite  corresponding  with 
G.  vesiculosa,  Sowerby,  Tab.  369,  In  the  marl  it  is  found  preserved, 
not  petrified. 

Inoceramus.  Some  of  the  shells  of  this  genus  bear  a  strong 
resemblance  to  the  gryphites,  and  others  are  not  unlike  oysters* 
No.  3,  Plate  X,  is  the  /.  concentricus,  Sowerby,  Tab,  805,  very  com- 
mon in  the  chalk,  though  rarely  found  perfect.  It  is  marked  with 
concentric  lines,  or  ridges.  The  very  large  shell,  named  /.  Cuvieri^ 
Sowerby,  Tab- 441,1 ;  the  L  eordi/ormis,  Tab.  440;  and  a  species 
apparently  coinciding  with  /.  Srongniarti^  Tab.  441*2,  occur  also  in 
our  chalk  strata.  Some  other  species,  not  distinctly  ascertained,  have 
been  observed  in  the  chalk,  and  the  calcareous  sandstone.  There  is 
«o  much  resemblance  between  some  shells  of  this  family,  and  those 
of  the  genus  crenaiula,  that  the  one  may  easily  be  mistaken  for  the 
other.  —  In  the  larger  species  of  Inoceramus,  the  shell  is  remarkably 
lhick>  and  is  composed  of  numerous  upright  parallel  fibres,  each  of 
which  runs  from  the  inner  to  the  outer  surface  of  the  valve.  Fragments 
of  such  shells  have  often  been  mistaken  for  petrified  wood. 

Pinna.  This  shell  is  not  very  abundant  in  our  strata;  yet  we 
have  two  or  three  distinct  species. 

No.  5,  Plate  X,  occurs  in  the  oolite,  and  the  calcareous  sandstone 
under  it,  at  Scarborough,  and  other  places.     It  is  usually  bent  and 
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taperiiig,  like  a  poat*a  horn ;  which  it  resembles  in  colour,  and  in  its 
angled  shape,  the  middle  of  each  valve  rising  in  a  longitudinal  ridge, 
80  that  the  cross  section  is  somewhat  quadrangular.  It  has  longitu* 
dinal  etriBE,  or  slender  ribs,  towards  the  beaks;  but  the  ribs  gradually 
become  obsolete,  and  entirely  disappear  (owards  the  base;  where  it 
is  marked  with  transverse  strite  and  wrinkles.  The  Rbell  is  often 
much  wrinkled,  presenting  a  rugged  appearance,  especially  near  the 
base,  which  is  rather  truncated.  The  two  valves,  in  the  specimen 
figured,  are  parted  near  the  base,  where  the  shell  is  very  thin.  It  is 
six  inches  and  a  half  long,  and  the  baste  is  two  inches  and  a  half  broad. 
This  species  resembles  the  P.  incurva  of  Linnseus,  but  may  be  fitly 
named  P.capicornus,  Sowerby  has  figured  it,  under  the  name  P, 
ianceolaia.  Tab.  2BL  Some  specimens  occur  in  the  oolite  and  the 
Glazedale  dogger,  with  Utile  or  no  bend  :  perhaps  they  are  of  another 
species. 

No.  6  displays  the  inside  of  a  valve  of  an  elegant  pinnite,  from 
the  lowest  shale  at  Robin  Hood's  Bay,  It  occurs  in  the  same  shale 
at  Boulby  and  Huntcliflf.  This  fossil  reaches  fifteen]  inches  or  more 
in  length,  but  seldom  exceeds  four  inches  in  breadth ;  being  an 
oblong  shell,  rounded  at  the  base,  and  greatly  resembling  a  lettuce 
leaf.  As  the  shell  is  thin  and  brittle,  perfect  specimens  can  rarely 
be  obtained.  Each  valve  is  marked,  near  the  beak,  with  numerous 
longitudinal  ribs,  which  giow  obsolete  before  reaching  half  way  to 
the  base,  giving  place  to  transverse  striae,  or  lines  of  growth.  The 
inside  is  smooth,  or  slightly  waved  across,  having  a  pearly  aspect; 
the  beauty  of  which  is  increased  when  the  shell  is  pyritous.  The 
shell  is  more  straight,  thick,  and  rounded,  than  No,  5;  but  the  spe- 
cimens are  usually  found  much  compressed  and  broken.  It  is  perhaps 
a  variety  of  P.  rolundata  {or gigas);  if  not,  we  may  term  it  P.fotium. 

No.  7  is  a  rare  and  curious  shell  which  we  found  in  the  Glazedale 
dogger.     It  appears  to  be  a  pionite,  though  we  cannot  decide  that  it 
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is,  having  seen  no  complete  specimen.  It  is  nearly  smooth,  less  com- 
pressed than  P.  capricomuSf  much  more  oblong  or  tapering ;  it  is  more 
cylindrical,  the  valves  not  being  angular  but  rounded ;  it  is  consider- 
ably bent  at  the  broader  end,  where  it  is  keeled  on  the  concave  side, 
and  it  has  a  slight  bend  in  the  opposite  direction  towards  the  apex. 
From  this  peculiarity  of  shape,  we  may  term  it  P.  sigmoidea. 

Other  pinnites  occur  in  the  same  bed,  with  fine  large  specimens 
of  gastrochaena,  plagiostoma,  and  other  curious  bivalves;  the  Glaze- 
dale  dogger,  which  has  been  only  very  recently  brought  to  light,  being 
one  of  the  most  prolific  in  fossil  shells,  hitherto  discovered. 

UNXVAI.VE  UmX.OCnUkR  BBSUM. 


Of  this  division  of  shells  we  have  no  great  variety  to  produce; 
for  though  immense  quantities  of  univalves  occur  in  the  oolite,  we  do 
not  find  so  many  different  genera  and  species  as  might  be  expected. 
Some  of  the  most  interesting  of  our  univalves  are  figured  in  Plate  XL 

CoNus,  Cypr^a,  Voluta.  Of  these  genera,  scarcely  any  species 
have  been  identified  in  our  rocks.  The  Scarborough  Catalogue 
(p.  157, 158)  speaks  of  cones  discovered  in  the  limestone,  and  volutes 
found  in  the  alum  shale;  and  Mr.  Parkinson  (III.  p.  56)  mentions  a 
very  fine  fossil  volute,  supposed  to  be  from  the  neighbourhood  of 
Whitby;  but  we  have  seen  no  such  shells  from  our  rocks.  Future 
difcicoveries  raay^  howeverj  ascertain  their  existence;  for  we  have  found 
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it  akin  to  the  volute  family,  and  connects  it  with  the  Volvaria  buUoides 
of  Lamarck.     We  may  name  it  B.  volvaria, 

BucciNUM*  Whelk.  A  few  shells  apparently  of  this  genus  are 
found  in  the  oolite.  JB.  undalum  is  said  to  be  found  on  Laugton 
Wolds ;  but  we  have  not  seen  it  No.  3,  Plate  Xi,  resembles  this 
family;  yet  it  is  more  akin  to  the  murex. 

Strom  BUS,  No.  19  is  a  rare  and  handsome  shell  of  this  family, 
discovered  by  Mn  Bean  in  the  dogger  at  Peak,  and  recently  found 
also  in  the  Glazedale  dogger  It  is  of  the  Rostellaria  branch  of  this 
family,  and  has  been  namedi  by  Mr.  Bean^  R,  diffusa.  It  bears  so 
great  a  resemblance  to  the  Strombus  pes-pelicani^  both  in  size  and 
shape^  that  it  may  be  almost  considered  an  a  variety  of  that  shell.  In 
some  specimens,  the  beak  extends  downwards  like  a  sharp  thorn, 
nearly  as  long  as  the  body  of  the  shell. 

MuREX.  Few  shells  of  this  family  occur  in  our  rocks.  It  is 
very  doubtful  whether  any  of  those  mentioned  in  the  Scarborough 
Catalogue,  supposed  to  be  J/,  aniiquus,  M.  corneus,  &c.  are  really  of 
this  genus.  No.  3  seems  to  be  a  rourex,  but  the  base  is  so  imperfect, 
that  we  cannot  decide  whether  it  is  a  murex  or  a  buccinum.  The 
body  whirl  is  very  large,  and  has  two  rows  of  knobs,  the  next  whirl 
has  one  row  of  tubercles,  but  none  are  discernible  on  the  two  or  three 
smaller  whirls.     We  may  name  it,  for  the  present,  AL  nodulatus* 

Trochhs.  Top'shelh  Shells  of  this  handsome  family  are  not 
uncommon  in  our  rocks.  A  species  occurs  in  the  oolite  resembling 
T.  magus,  being  flat,  transversely  striated,  and  having  the  upper 
margin  of  each  whirl  plaited.  In  the  calcareous  sandstone,  a  shell 
like  T.  umbilicaris  has  been  found;  and  another,  resembling  T. 
ziziphinuSf  has  been  discovered  in  the  blue  limestone.  A  similar 
shell  occurs  in  the  oolite,  where  also  some  other  species  are  found. 
One  of  these  is  like  T.  punciaius,  Sowerby,  Tab.  193.1 ;  but  has  the 
middle  part  of  each  whirl  rather  convex,  with  a  prominent  band, 
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No,  10,  from  the  dogger  at  Peak,  is  coaical,  %vuh  tli€  «ide&  ©early 
straight,  and  singularly  marked,  ih^  wpper  half  of  each  tvhirl  being 
sHghlJy  plaited  iti  an  oblique  direction,  while  Ui€  lower  half  b  ftiotly 
striated  in  the  oppo^te  direction.  The  jslaiti  are  aeai*ly  obsolete  oil 
the  body  H^hirl,  hut  not  the  slri^.  The  base  is  concave,  and  marked 
only  with  very  faint  curved  striae.  No  umbilicus ;  aperture  rtiomboidal. 
Mr.  Bean»  who  discovered  tlii»s  species,  names  it  T,  pyramidadus. 

No.  15  was  found  in  the  san»e  bed,  by  Mr.  Bean,  who  has  named 
it  T.  caMsc.  Like  No.  10,  it  bas  five  whirU,  maA  a  ^quactraagular 
aperture;  but  it  is  turreted,  rather  than  conical.  £ach  whirl  is  flat* 
lened,  and  sharp-angled,  having  a  belt  sofnewhat  granulated  ai  liie 
upper  and  under  margin^  and  the  intermediate  space  rather  concave* 
aud  striated.  The  whirls  dimiui}>h  rapidly,  leaving  aAat  and  rather 
concave  space,  from  the  upper  margin  of  the  lower  whirl,  to  the  under 
mai^in  of  that  next  above  it.  The  base,  which  is  also  striated  con- 
centrically, is  convex  towards  the  margin,  but  deeply  concave  in  the 
centre,  where  there  appears  to  be  an  umbilicus. 

Solarium.  Of  this  branch  of  the  trochus  family,  one  species, 
No.  21}  has  been  found  by  Mr.  Bean  in  the  Peak  dogger,  and  is  named 
by  him  S,  granaium.  This  kind  of  shell  is  distinguished  by  the 
crenulated  margin  of  the  umbilicus.  This  species  greatly  resembles 
in  shape  the  trochus  last  described,  but  is  more  convex  at  the  base. 
The  crenulae  are  numerous;  the  aperture  is  rhomboidal. 

Cirrus.  No.  7  is  the  cast  of  a  large  and  rare  shell  of  this  genust 
which  is  nearly  allied  to  the  trochus  family.  It  is  from  the  grey  lime- 
.Htone,  and  appears  to  be  the  C.  perspectivus  of  Sowerby,  Tab,  428.1,2. 
The  umbilicus  is  deep  and  wide,  and  the  aperture  nearly  round,  or 
transversely  oblong.  A  few  other  shells  apparently  of  this  genus  are 
found  in  the  oolite  and  the  ironstone. 

Turbo.  Several  shells  of  this  family  occur  in  the  oolite,  and  in 
a  few  other  rocks  in  this  district.  —  No.  12  is  a  very  beautiful  little 
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8heli,  found  by  Mr.  Bean  and  Mr.  VVilliamsoQ  in  Ihe  tipper  ebaie. 
It  has  the  mmith  of  a  turbo,  but  the  shape  and  orQainents  of  a  trochu«, 
the  margin  of  each  whirl  being  adorned  with  an  elegant  granulated 
double  belt.  Mr  Bean  names  it  T.  puicherrimus^  a  designation  to 
which  i*  is  well  entitled;  the  name  T,  irochoidea  would  better  denote 
its  pecultair  form*  No.  U  is  another  beautiliil  turbo,  from  the  oolite, 
discovered  by  Mr.  Williamson.  It  resembles  the  recent  T.  muricatus, 
and  still  more  the  faasil  of  that  name,  Sower  by,  Tab.  240.4;  being 
marked  with  transverse  muricated  ridges.  It  U,  however^  a  little 
more  oblong,  it^  whirls  are  le^s  ttimid^  the  stdeb  being  nearly 
straight;  and  the  division  between  Ihem  is  indistinct,  the  sulci 
between  Ihem  being  nearly  of  the  »ame  size  with  those  between  the 
muricated  ridges.  As  it  is  considerably  smaller  than  both  the  recent 
and  fossil  T,  maricatus,  we  may  name  it  T'.  mKricalulus. 

MEliANiA.  Of  this  branch  of  the  turbo  family  we  have  a  few 
species,  chiefly  in  the  oolite,  ^ — No.  14  is  the  M*  slriala  of  Sowerby, 
l^ab,  47.  It  is  a  common  shell  in  the  Pickering  and  Malton  oolite. 
Some  specimens  exceed  six  inches  in  length.  The  transverse  stria;, 
which  mark  this  shell,  are  always  strongest  near  the  base. — No.  18 
is  Sowerby 's  M.  Heddingtonensis^  Tab.  39.  It  is  more  common  in  the 
oolite  than  No,  14;  and  it  is  much  smaller,  and  more  tapering. 

TuRRiTELLA.  This  is  another  branch  of  the  tarbo  family  not 
uncommon  in  the  oolite.  The  most  abundant,  and  at  the  same  time 
the  most  elegant  species,  is  No.  17,  which  is  T.  muricata  of  Sowerby 
Tab  499.1,2,  His  T.  cingenda.  Tab.  499.3,  a  ^hell  of  the  same  shape, 
but  marked  with  transverse  stride,  and  a  crenated  band  on  the  lower 
edge  of  each  whirl,  was  discovered  by  Mr.  Bean  in  shaley  clay  (a 
part  of  the  dogger)  at  Peak.  ^ — ^No.  22  is  a  larger  and  more  tapering 
shelb  also  striated  transversely,  with  an  elevated  band  at  the  margin 
of  each  whirl,  or  rather,  having  the  tower  margin  of  each  whirl  par- 
tially overhanging  the  upper  margin  of  the  succeeding  whirl ;  in  which 
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respect  it  agrees  with  Sowerby*8  T.  elangaiay  Tab.  51.2.  It  is,  how* 
ever,  conftiderably  longer;  and  hence  Mr.  Bean  names  it  T,  lojigissinm^ 
—  We  have  a  number  of  shells  in  the  oolite  nearly  of  the  same  form, 
generally  striated  transversely,  but  differing  more  or  less  in  their 
length,  and  their  markings  at  the  junction  of  the  whirls.  One  large 
and  beautiful  shell,  of  which  we  have  seen  no  complete  specimen,  is  con* 
cave  in  the  middle  of  each  whirl,  the  margins  rising  in  a  sharp  neat  band. 

Helix.  Several  shells  of  this  family  occur  in  our  strata*  — 
No*  4,  from  the  ironstone  bands,  is  an  umbilicated  helix,  with  a  de* 
pressed  spire,  approaching  to  the  cirrus  family.  Its  form  is  nearly 
that  of  H,  ericetorum,  but  the  spire  is  much  more  enlarged  towards 
the  aperture,  which  is  nearly  circular*  The  shell  is  finely  striated^ 
longitudinally,  but  we  rarely  find  any  thing  more  than  the  cast.  We 
may  name  it  H,  cirroidea. 

No*  8  resembles  some  shells  of  the  Lymnnea  branch  of  this  family, 
as  H.  palmlris ;  but  in  the  form  of  its  mouth  it  is  more  like  Valuta 
tomalilis;  and  although  we  have  observed  no  distincl  plait  on  the 
columella,  it  appears  related  to  the  volutes;  being  obviously  of  the 
Aci^on  or  Tarnaiilla  genu?*.  It  occurs  in  the  oolite;  and  Mn  Bean 
has  also  discovered  it  in  the  Peak  dogger,  and  given  it  the  name 
Tornatilla  bacca.  It  corresponds  in  shape  with  Sowerby's  AcitBot 
striaius^  Tab.  460.2,  but  is  very  faintly  striated* 

Phasianella,     Of  this  genus,  which  is  related  to  the  lymn«ea' 
branch  of  the    helix    family,  we  have  a   lew   sptcies  in  the  oolite. 
No.  9  appears  to   be  Sowerby's  P.  orbicularis.  Tab.  175. 1»  or  very 
near  akin  to  it.     We  have  another  species  which  seems  to  correspond 
with  his  P,  angulosa,  Tab.  175.2. 

ViviPARA.  No.  13,  which  occurs  in  the  oolite  and  in  the  dogger, 
seems  to  belong  to  this  branch  of  the  helix  family ;  as  it  corresponds 
with  So\\erby's  V.  mboperia,  Tab,  31.  6.  The  lips  of  these  shells  are 
so  often  injured,  that  it  is  not  easy  to  ascertain  their  species* 
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Ampullaria.  This  is  another  branch  of  the  helix  family  not 
unknown  in  our  rocks.  No.  2  is  a  ventricose  shell  of  this  genus,  from 
the  oolite,  reeera tiling  Sowerby's  A,  sigareiinay  Tab,  284.3.  It  is  a 
smooth  shell,  except  that  the  body  whirl  is  marked  with  the  lines  of 
growth,  and  a  few  faint  stria  at  the  ba^t\ — Another  shell  of  this  kind 
occurs  in  the  lias  bands,  lis  spire  is  more  prominent,  and  each  whirl 
is  flattened  on  the  upper  part,  as  in  the  8pire  of  Buecinum  glauciim* 
We  may  distinguish  this  shell  by  the  name  A,  buccinoidea. 

Nerita.  Shells  of  this  family  are  met  with  in  the  oolite,  and 
in  the  dogger.  No*  6,  from  the  di>j<ger  at  Penk,  is  So  werby's  A^.  costata. 
Tab,  463*5,6.  We  find  it  also  in  the  Glazedale  dogger;  and  another 
of  the  same  shape,  but  larger,  and  marked  only  with  lines  of  growth, 
or  faint  striae.  No.  5  is  a  beautiful  little  nerite  from  the  oolite,  marked 
with  numerous  sharp  transverse  ribs,  which  are  crossed  by  oblique 
longitudinal  grooves;  so  that  the  shell  is  deeply  cancellated,  and, 
owing  to  the  sharpness  and  depth  of  the  ribs^  seems  muricated.  We 
may,  therefore,  name  this  species  N>  muricata. 

Patella.  LimpeL  No.  16,  which  occurs  in  the  lias  bands  and 
nodules,  is  Sowerby's  P.  Itsvis,  Tab.  139.3,4,  A  bivalve  having  the 
upper  valve  extremely  like  this  shell,  is  stated  by  Sowerby  to  occur 
in  our  cdumioons  strata,  and  is  figured  by  bim,  Tab.  50G.  1,  by  the 
name  Orbicula  reflexa.  Perhaps  some  of  our  supposed  patella?  may 
belong  tu  this  genus* — ^In  the  Glazedale  dogger,  Mr,  Trueman  found 
the  ca.st  of  a  patella,  of  the  form  of  P.  iacustris  (or  fluvialilis),  but 
greatly  larger,  being  above  an  inch  long.  The  summit  is  towards  one 
end,  recurved,  and  rather  depressed. —  A  fvhell  apparently  of  the 
InfuHdibulum  branch  of  this  family,  marked  like  a  trochus,  occurs 
in  the  oolite;  but  we  have  not  a  complete  specimen.  —  No.  26  b 
another  curious  but  uncertain  sliell,  from  the  oolite.  It  is  a  small  flat 
oval  shelly  with  numerous  crenated  narrow  ribs  running  acrossi  one 
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depressed  sulcus  across*  the  middle,  and  generally  another  near  the 
narrower  end.  It  has  a  thick  raised  margin  on  one  side,  longitudi- 
nally striated,  or  marked  with  lines  of  growth.  In  shape,  it  resembles 
the  Hatiotis,  but  still  more  the  Crepidulus  fornicaius  of  Montfort, 
II.  p,  86.     We  have  not  succeeded  in  clearing  out  the  inside. 

Dentalium.  Toolh'ShelL  No.  20  is  a  group  of  dentalia,  from 
the  lowest  shale,  belonging  to  the  species  D.  eiUatis^  or  one  nearly 
the  same.  Tliese  shells  are  often  found  broken  or  compressed :  the 
inside  is  a  white  spar,  frequently  decomposed, —  Dentalia»  both  round 
and  angular,  occur  in  the  oolite, 

Serpula.  Numbers  of  gerpulites,  in  all  their  multifarious 
shapes,  occur  in  our  rocks,  generally  adhering  to  other  shells.  —  No, 
23  is  a  serpulite  nhaped  like  a  tiluus,  the  thick  end  being  straight, 
and  the  smaller  end  rolled  up  spirally,  it  occurs  in  the  upper  shale 
and  the  dogger,  and  may  be  named  S.  lituus.  —  No.  24  occurs  in  the 
upper  shale  and  the  oolite*  It  forms  a  rounded  spire^  of  two  or  three 
whirls,  greatly  resembling  a  cirrus  ;  and  may  be  termed  S.cirrifarmis. 
The  aperture  \h  nearly  circular, —  No,  25  occurs  in  the  oolite  and  the 
dogger.  It  has  the  form  of  S.  spirorbist  but  is  flat  on  the  sides,  with 
a  depression  or  groove  running  in  the  middle  of  the  whirl.  The 
aperture;  which  is  nearly  round,  sometimes  stands  out  a  little,  in  the 
lituus  form.  This  species  may  be  named  S.  campressa.  Several  other 
species  might  have  been  noticed* 

The  reader  will  have  observed,  in  many  instances  quoted  above, 
a  remarkable  coincidence  between  the  fossils  of  the  dogger,  and  those 
of  tlie  oolite.  We  ought  to  have  observed  before,  in  speaking  of  that 
singular  and  variable  bed,  the  dogger,  that  in  some  places,  particularly 
in  Eskdaleside,  its  structure  is  oolitic,  with  the  ova  remarkably  smalt. 
Some  geologists  have  named  this  bed  the  inferior  oolite,  regarding  it 
as  corresponding  with  the  beds  so  called  in  the  south  of  England, 
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We  now  proceed  to  a  difisioQ  of  shells  comprising  an  immense 
number  of  bigbiy  interesting  petrifactions  ;  viz. 

niUI.TII.OOni.AR  SHEI.I.S. 

This  division  includes  three  grand  families^  or  genera,  the  am- 
monites, the  nautilites,  and  the  belemnites;  in  all  of  which,  the  shell 
is  divided  internally  into  nuraerouf  chambers.  The  body  of  the  animal 
has  lodged  in  the  outer  chamber,  but  has  communicated  with  the 
interior  chambers  by  a  tubular  substance  called  the  siphuncle^  which 
has  pierced  through  all  the  septa,  or  partitions*  By  inflating  or 
compressing  this  tubular  substance,  the  animal  lias  had  the  power  of 
raising  itself  to  tlie  surface  of  the  water,  or  sinking  to  the  bottom. 

GoRNU  AMMONis  or  AMMONITES.  Ammonite  or  Snakestone. 
We  place  this  genus  in  the  front  of  our  raullilocular  shells,  both  be- 
cause it  is  the  most  abundant,  and  because  it  is  that  for  which  Whitby 
has  long  been  celebrated.  Who  has  not  heard  of  the  fame  of  our 
petrifitd  makes,  renowned  both  in  fable  and  in  song!  The  shells  of 
this  genus  have  acquired  the  name  of  snakes,  from  their  resemblance 
to  serpents  coiled  up.  Indeed  they  were  long  supposed  to  have  been 
real  snakes;  and  the  want  of  heads  was  no  valid  objection  to  the  hy- 
pothesist  since  monkish  tradition  alleged,  that  the  whole  race  of  ser- 
pents, by  which  the  territory  of  Lady  Hilda  had  been  infested,  were  at 
once  decapitated  and  petrified,  through  that  good  saint's  prayers!* 

Small  shells  of  the /?/aiiar6i>  branch  of  the  helix  family  are  found 
recent  in  the  river  Tees,  greatly  resembling  our  ammonites  in  their 
outward  form,  but  they  are  not  divided  internally  into  chambers. 
Notwithstanding  the  great  number  and  variety  of  the  fossil  ammonites, 
scarcely  one  species  has  hitherto  been  discovered  recent. 


*  Sec  History  of  Whitby,  1.  p.  213. 
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Shells  of  this  genus  are  found  in  all  parts  of  oar  aliNninous  stra- 
ta, but  especially  in  the  main  bed  of  alum  shale.  The  best  specimens 
are  procured  from  the  pyritous  or  lias  nodules;  but  great  numbeni 
are  found  disengaged.  In  several  places  near  Whitby,  the  scar  seems 
paved  with  them ;  and  the  pavement  has  a  rich  appearance  where 
they  are  coated  with  shining  pyrites.  Most  of  the  shells  that  are 
found  without  a  nucleus  are  imperfect,  the  inner  whirls  beiog  decay- 
ed, or  the  whole  shell  being  broken  and  flattened.  It  is  observable, 
that  they  are  almost  always  found  in  the  plane  of  the  strata,  their  flat 
surfaces  being  parallel  to  the  horizontal  partings ;  a  remark  which 
applies  to  our  fossil  oysters,  and  other  flat  shells,  as  well  as  to  the 
flat  pieces  of  fossil  wood. 

Ammonites  are  found  also  in  the  lower  chalk,  the  upper  shale, 
the  second  shale,  the  oolite,  the  grey  limestone,  the  calcareous  sand- 
stone, the  dogger,  and  a  few  of  the  ironstone  beds.  We  have  ob- 
served above  fifty  difi^ereut  species,  the  most  interesting  of  which  we 
have  figured  in  Plates  XII,  XIII,  and  XIV.  in  all  of  them,  tbe 
siphuncle  is  in  the  exterior  edge  of  the  whirl,  passing  round  the  back 
(which  some  improperly  call  the  front);  and  the  margins  of  the  septa 
are  usually  waved,  so  that  when  the  shell  is  removed,  these  margins 
display  rich  flowers  of  various  forms.  In  all  of  them  also,  the  inte- 
rior whirls  are  more  or  less  seen  on  the  sides;  and  we  shall  begin 
with  some  of  those  species  in  which  they  are  mu^^t  displayed. 
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of  tberibs^  there  is  much  variety.  This  specieai  abouoda  ia  the  main 
bed  of  the  alum  shale.  It  seldom  reache%$  four  ioches  ia  diameter.  We 
have  a  few  specimeBs  larger,  that  seem  to  be  of  another  species,  though 
Ihey  may  be  only  a  variety,  —  Sowerby's  A.  angulatus.  Tab.  107.1, 
which  is  rarely  met  with,  is  perhaps  also  a  variety  of  this  species.  It  is 
dbtinguished  by  a  concave  space  or  groove,  with  a  proioinent  border, 
running  along  the  inside  of  each  whirl,  close  to  the  Hoe  of  junction 
with  the  next  whirl.  The  concave  or  grooved  part  is  always  smooth. 
We  are  the  more  disposed  to  consider  this  as  a  mere  vari^y,  as  in 
some  specimens  we  see  part  of  the  whirls  grooved,  and  the  rest  dif- 
fering  in  no  respect  from  A.  commntiis.  —  In  some  shells^  perhaps 
forming  another  variety,  the  divided  ribs  on  the  back  make  a  sudden 
bend  upwards*     In  most,  the  ribs  are  slightly  bent  in  that  direction. 

In  the  hard  bands  in  the  ahim  shale,  especially  the  ironstone 
bandsp  we  find  a  shell  ribbed  like  A.comitmitm,  but  much  thicker  in 
proportion  to  its  breadth ;  the  whirls  being  flattened  transversely,  an<l 
the  aperture  of  course  being  transversely  oblong.  The  inner  whirls 
diminish  rapidly  in  tJiickness>  so  as  to  form  an  umbilicus,  or  cup, 
im>fe  or  less  deep.  The  ribs  sometimes  split  into  three  on  the 
back:  the  miKlivided  part  is  usually  very  ^liort.  This  species,  we 
fcave  named  A.  tmssus.  There  are  two  or  three  varieties  in  the  form, 
all  essentially  diflWent  from  A.  comdnunis. 

9i^  II  is  a  shell  resembling  No.  3,  but  differing  from  it  in  tlje 
nnmber  atKl  slendernei^B  •of  its  ribs,  on  w  hich  accoimt,  we  named 
it  A.  iemLicosiatiis;  but  as  Sowerby  hat>  figurt*d  it  (though  very  im- 
pevfe<:tly).  Tab.  2'22>  under  the  name  A^  annuUUus,  we  Hlmll  iippro- 
fHTtale  the  name  A.  ietiui€0€laiu$  to  anotln'r  sf>ecies,  esxactly  agreeing 
Willi  it  in  live  ^lenderjiess  of  the  ribs,  but  4tfferiuK  in  the  form  <>*  the 
whirl,  which  is  mnoh  larger  towards  the  mouth,  a«d  ^liiiiinisbes 
ra(>idly  in  the  inner  turns.  This  last,  we  «t  one  urm;  €»onsiidered  as  a 
vttriety  of  No.  11 ;  but  have  found  it  to  be  a  dislbcl  species. 
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No.  1  is  very  abundant  in  the  alum  shale,  and  often  attains  a 
great  size,  measuring  six  or  eight  inches,  or  upwards,  in  diameter  It 
is  the  A*  WalcoHi  of  Sowerby»  Tab,  106<  We  would  rather  name  it 
A.  Hiidensis,  in  honour  of  our  Lady  Hilda,  It  in  more  flat  than  A, 
comnumis;  the  whirls  are  fewer,  and  less  exposed  ;  the  inner  margin 
of  the  exterior  whirl  covering  part  of  the  next.  The  back  has  a 
keel  between  tvyo  furrows.  The  ribs  are  somewhat  sigmoidal,  es- 
pecially near  the  mouth,  where  the  shell,  when  entire,  also  displays 
minute  sigmoidal  strife.  A  furrow,  more  or  less  deep,  usually 
divides  each  whirl  into  two  parts,  and  on  the  inner  pari  the  ribs  are 
rather  faintly  marked.  In  this  respect,  however,  there  is  much 
variety  in  the  shells  of  this  species.  Most  specimens  are  only 
casts,  and  display  the  elegantly  ramified  edgi^s  of  the  septa,  resembling 
flowers.  The  original  shell  appears,  from  its  remains  in  some  speci- 
mens, to  have  been  of  a  chocolate  brown  colour,  handsomely  spotted 
with  white,  —  Several  varieties  of  this  shell  also  occur 

No.  2  is  a  very  reduced  figure  of  one  of  our  largest  ammonites, 
occurring  in  the  oolite,  the  specimen  being  14  inches  broad,  and  4  in 
thickness,  and  weighing  29  pounds.  Its  ribs  are  strong  and  few, 
and  are  discontinued  on  the  back;  at  least,  towards  the  aperture, 
w  hich  approaches  to  quadrangular*  In  smaller  specimens,  or  at  some 
distance  from  the  aperture,  each  large  rib,  on  reaching  the  back,  gives 
place  to  about  four  small  ones;  which  smalt  ribs  are  all  equidistant, 
forming  a  regular  series  on  the  back,  till  they  become  obsolete*  or 
entirely  disap(iear.  This  shell  resembles  Sowerby's  A,  decipiens. 
Tab.  294;  but  as  it  is  different  in  the  form  of  the  aperture,  &c.,  we 
may  name  it  A.  ingens.  It  differs  from  A.  qiganteus^  Tab.  126;  the 
latter,  which  is  not  common  in  our  oolite,  having  more  numerous  and 
slender  ribs,  which  split  only  into  two  on  the  back. 

No.  12  is  another  large  nhell  from  the  oolite,  to  which  we  have 
given  the  name  A,  Pickeringius.     It  is  akin  to  Sowerby's  A.  tripli- 
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catus,  Tab.  292»  wliich  is  also  from  our  oolite.  In  both,  the  back  is 
rounded,  and  each  rib  on  reaching  it,  is  usually  split  into  three  srniall 
ones;  but  in  No.  12,  the  ribs  are  more  numerous  and  slender,  the 
outer  whirl  is  larger  in  proportion,  and  conceals  more  of  the  next 
whirl;  and  the  aperture  is  somewhat  oblong. — Perhaps  both  may 
still  belong  to  one  species,  thoegh  lesser  difierenccv^  are  often  regarded 
as  constituting  distinct  species. — The  furrows,  or  contractions  of  the 
whirls,  noticed  by  Mr.  Sowerby  as  occurring  in  A.  triplicaius^  are 
very  common  in  several  other  species. 

Another  large  ammonite,  occurring  in  the  oolite,  is  figured  by 
Sowerby,  Tab*  352,  by  the  name  A.  perarmatus.  Its  ribs  are  not  very 
numerous,  but  they  are  strong  and  sharp,  and  usually  terminate  at 
etch  end,  but  especially  towards  the  back,  in  a  sharp  knob.  In  our 
First  Edition  we  named  this  species  A.  acuticosiatus.  — The  largest 
of  all  our  ammonites,  found  in  the  oolite  also,  of  which  we  have  a 
specimen  above  20  inches  in  diameter,  differs  from  this,  chiefly  in 
having  its  ribs  highest  and  sharpest  in  the  middle,  instead  of  rising  in 
knobs  at  the  back.  In  this,  as  in  the  last  named  species,  the  aper- 
ture is  roundish,  approaching  to  quadrangular;  and  the  back  is 
smooth,  and  somewhat  flattened.  This  species  may  well  be  honoured 
with  the  name  A.  mawinms. 

No.  7  is  a  rare  and  beautiful  little  ammonite  from  the  hard  bands 
in  the  alum  shale  of  the  Hawsker  shore.  It  is  a  smooth  shining 
black  shell,  with  very  prominent  ribs,  each  of  which  passes  over  the 
back  undivided,  and  unaltered,  or  very  slightly  flattened.  The 
aperture  is  round,  or  rather,  transversely  oblong,  the  whirls  being 
narrower  on  the  sides  than  on  the  back;  and  they  diminish  very 
gradually  and  regularly,  the  smaller  whirls  shewing  their  prominent 
ribs  like  rows  of  jet  beads.     We  may  name  this  shell  A.  gagaieus. 

No,  8  is  a  very  handsome  ammonite,  which  often  reaches  a  large 
size,  some  specimens  exceeding  ten  inches  in  breadth.     The  aperture 
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is  circular,  and  the  vf  hirls  seem  ealy  to  toach  oae  aitotfaety  the  Vuui  of 
jonction  bekg  very  ideep.  The  whirls  are  not  numerous,  as  Ih^f 
dimiiiish  very  rapidly  in  the  interior.  Instead  of  ribs,  the  %hM  is 
marked  with  numerous  lines  of  growth,  which  are  partly  undulated, 
and  often  elegantly  Ainged  ou  the  lower  side«  and  sometimes  on  both 
sides.  They  are  crosbed  by  nuaserous  faint  longitudinal  linea»  gif  log 
the  sheli  a  cancellated  aspect.  Where  the  surface  is  removed,  tks 
septa  display  richly  foliated  edges.  From  its  great  resembJauoe  to  %■■ 
spiral  horn,  we  have  named  this  sbell  A.  cermueapia.  Sowerby  has 
figured  a  fragment  of  it,  under  the  name  A.  fimbricduBj  Tab.  i<t4.  In 
old  shells,  the  markings  grow  rather  obsolete,  especially  the  fiat 
longitudinal  lines.  ThiH  species  occurs  in  the  same  straita  as  No.  7«-**^ 
In  the  same  beds,  we  find  a  small  ammonite  exactly  »liaped  Uke  No« 
8,  but  little  more  than  an  inch  in  breadth,  and  quite  smooth,  faarkeA 
only  with  lines  of  growth,  a  few  of  which  rise  in  bharp  ringa.  Thia 
rare  species  may  be  named  A.fiitiduu.  —  tt  is  evidently  not  t^tt 
young  of  A.  cornucopia;  for  the  latter  is  found  marked  as  (he 
larger  shells,  bat  of  a  remarkably  globose  shape ;  a  peculiarity  observisd 
also  in  the  young  of  several  other  ammonites. 

No.  6  is  a  most  elegant  little  ammonite,  from  the  mpper  ahali^ 
scarcely  more  than  half  an  inch  in  breadth.  It«  general  shape  is  that 
of  No.  8,  the  aperture  being  nearly  round,  and  the  whirls  few^  but 
the  outer  whirl,  as  in  No.  I,  covers  a  considerable  portion  of  thenexb 
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given  to  another  shell,  Sowerby,  Tab.  A;  and  Mr.  Bean,  who  was 
among  the  first  that  discovered  tbis  shell»  has  thought  proper  to  name 
it  A.  Youngi. 

No.  10  is  a  neat  little  8be!l  from  the  lias  bands,  having  a  low 
kee)»  with  a  slight  furrow  on  each  side.  The  inner  whirls  are  entirely 
smooth;  the  outer  whirl  (and  sometimes  part  of  the  next) is  marked 
with  sharp  straight  ribs,  ending  abruptly,  so  as  to  make  a  sharp  knob 
at  the  back,  with  sometimes  a  slight  bend  forward*  The  aperture  is 
round  ;  the  shell  commonly  less  than  half  an  inch  broad.  This  shell 
we  may  call  A*  semicostaius.  It  often  occurs  in  large  clusters  in  Ihe 
lias  nodules.  —  This  ammonite  resembles -/4.  Smi/Ai,  Sowerby,  Tab. 
406;  which  appears-to  occur  in  the  same  nodules. 

Sowerby 's  A,  striaiuluSy  Tab.  421. l,  is  found  in  similar  nodules 
at  Peak,  and  has  been  recently  discovered  in  the  Glazedale  dogger. 
We  have  known  it  for  some  years,  and  given  it  the  name  A.  niiescens, 
from  its  smooth  shining  aspect.  It  has  a  blunt  keel;  aperture  oval; 
sides  marked  with  faint  sigmoidal  ribs,  and  slight  striae  of  the  same 
form.  —  There  is  a  rare  ammonite  in  the  lias  bands,  nearly  corre- 
sponding with  this  in  shape,  but  flatter  on  the  back,  having  only  a 
faint  appearance  of  a  keel ;  and  smoother  also  on  the  side,  the  shell 
being  without  strise.  The  name  A.  nitescens  may  now  be  appropriated 
to  this  last  species. 

In  the  hard  bands  of  the  alum  shale,  we  find  also  a  shell  corre* 
sponding  with  Sowerby's  A.  Conjfbeari^  Tab.  131.  It  is  flatter  and 
broader  than  A.  communis,  shewing  about  eight  volutions;  has  simi- 
lar ribs  on  the  sides;  but,  instead  nf  splitting  into  two,  each  rif),  on 
reaching  the  back  (which  has  a  sharp  smooth  keel),  ends  abruptly, 
generally  with  a  slight  turn  upward,  as  in  No.  10.  It  is  possible, 
indeed,  that  No.  10  may  be  the  young  of  this  species. — There  are 
several  minute  ammonites,  of  which  it  is  not  easy  to  decide,  whether 
tbey  are  distinct  species^  or  the  young  of  larger  ammonites.     Of  this 
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number  in  a  neat  little  ammooite,  resembHng  A.  semicostatos;  and 
another,  which  seems  akin  to  A.  crassus.  We  are  most  incliaed  to 
think,  Ibat  both  these,  as  well  as  No.  10,  are  distinct  species, 

Sowerby's  A,  Bucklandi,  l^ab.  130,  occurs  in  the  lowest  shale, 
at  Redcar,  and  in  Robin  Hood's  Bay.  ll  is  a  lai^e  thick  shell,  with 
few  whirls,  often  defective  in  the  middle;  marked  oo  the  sides  with 
strong  ribSp  partly  straight,  and  partly  bent;  having  a  strong  keel» 
between  two  furrows,  on  the  back;  and  a  quadrangular  aperture. 
Specimens  occur  about  a  foot  in  diameter;  but  are  rarely  found  en* 
tire.  We  have  some  much  smaller  shells  that  seem  to  be  of  the  same 
species,  though  tbey  have  the  keel  less  prominent  —  No.  10,  PI.  XIV, 
from  the  same  beds,  is  obviously  a  different  species,  which  we  hai^ 
named  A*  Redcarensis.  It  is  a  flatter  shell,  with  the  aperture  more 
oblong;  and  an  imperfect  keel,  where  the  ribs,  which  are  bent  for* 
ward,  regularly  meet  in  pairs,  at  a  sharp  angle,  in  the  form  of  arrow- 
heads.    It  nearly  corresponds  with  Sowerby's  A.  Tumeric  Tab.  462* 

No.  1,  Pi  XFII,  from  the  hard  bands  on  the  Hawsker  shore,  is 
a  similar  shell;  but  has  a  prominent,  crenated  keel,  near  which  the 
ribs  disappear;  that  part  of  each  rib  which  turns  upward  is  generally 
short  and  depressed,  and  at  the  angle  where  it  turns  up,  there  is  a 
blunt  knob.  This  species  resembles  A.  obtmus  of  Sowerby,  Tab, 
167;  and  as  his  description  is  taken  from  the  cast,  in  which  the  keel 
is  ebtuse  and  not  crenulated,  and  the  knobs  of  the  ribs  are  faintly 
seen,  it  is  perhaps  the  same  species.  —  Sowerby *s  A.  nadosus,  Tab. 
92,5,  a  small  shell  from  our  district,  also  resembles  this.  We  find  a 
small  shell  nearly  corresponding  with  it,  in  the  same  hard  bands  on 
the  Hawsker  shore.  Its  keel  is  imperfectly  crenated,  and  it  seems 
lo  be  the  young  of  No.  1.  The  latter  may  be  termed,  for  the  present, 
A.  iubnodosus.  —  Nearly  allied  to  this  species,  is  No.O,  PK  XIV, 
which  we  have  named  A.  Hawtkennsis^  in  honour  of  the  Hawsker 
shore,  where  this  and  many  other  beautiful  ammonites  occur*    Its 
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ribi  are  shaped  like  those  of  A*  subnodosus;  but  are  much  sharper, 
with  a  prominent  knob  at  the  turn  on  the  back,  and  sometimes  a 
small  knob  at  the  opposite  end.  The  keel  is  less  prominent,  and 
but  faintly  crenated ;  and  the  aperture  is  oblong  quadrate,  whereas 
in  A.  subnodosus  it  is  o?aL  We  have  specimens  of  various  sizes, 
from  half  an  inch  to  6  or  8  inches  in  diameter,  the  largest  of  which 
are  usually  the  flatte&t.  This  species  nearly  corresponds  with 
Sowerby's  A.  multicoitatuif  Tub.  A$4 ;  but  the  knobs  in  the  latter 
retire  m  little  from  the  back,  whereas  in  our  shell,  the  knobs  project 
at  the  back.  We  have  small  specimens,  however,  in  which  the 
knobs  do  retire  on  the  sides;  yet  We  are  not  sure  that  they  are  of  the 
tame  species. 

In  the  same  beds,  we  find  that  beautiful  ammonite,  No.  9,  PI. 
XIV;  which  we  have  named  A.  maculaius^  as  it  is  usually  found  of  a 
brown  colour,  spotted  with  white  or  yellow ;  though  sometimes  it  is 
found  entirely  brown,  or  dark  olive.  It  is  akin  to  A.  gagateus, 
No.  7,  PL  XII ;  being  marked  with  prominent  smooth  ribs,  which 
pass  round  the  back,  where  they  are  generally  somewhat  flattened, 
and  make  a  slight  turn  upwards.  The  aperture  is  circular;  in  which 
respect,  and  in  the  more  rapid  diminution  of  the  whirls,  it  diders  from 
A.  gdgateut».  —  No.  6,  PL  XIII,  from  the  lowest  shale  at  Robin 
Hood's  Bay,  is  a  small  and  handsome  ammonite,  of  a  similar  form, 
having  ribs  that  are  sharp  on  the  sides,  but  flattened  on  the 
back.  But  the  flat  part  in  this  smalt  ammonite  bears  a  much 
greater  proportion  to  the  rest  of  the  rib;  and  it  is  therefore  named 
A.  planicosiaiuit  Sowerby,  Tab.  73  and  40G.  It  is  generally  found 
in  a  pyritous  state.  In  the  older  specimens,  a  slight  knob  is  some*, 
times  found  at  each  end  of  the  flat  part  at  the  back. 

Of  the  ammonites  which  may  be  called  armed,  as  beings  furnished 
with  sharp  knobs,  or  spines,  on  the  sides,  we  liave^  many  species  in 
our  rocks;    particularly  in  the  hard  bands  on  the   ll^wsker  .'^hure.^ 
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Same  are  imperfectly  armed,  having  the  spines  few  and  short,  others 
have  them  numerous  and  long;  some  have  a  single  row  of  spinea, 
others  a  double  row ;  in  some  the  spines  are  continued  almost  to  (lie 
centre,  in  others  they  are  only  in  the  outer  whirl. 

Among  the  many  thousands  of  aramonites  which  we  have 
examined,  we  have  seen  none  exactly  corresponding  with  ibe  j#. 
armaius  of  Sowerby,  Tab*  95;  though  he  states,  that  "Numerous 
varieties  of  this  species  are  found  in  the  great  alum-clay  formation  at 
Whitby,  where  this  large-sized  specimen  was  gathered  by  Mr* 
Strangewayes.'*  It  would  seem,  that  Mr.  Sowerby  has  made  some 
mistake  concerning  this  species ;  which  is  the  more  likely,  as  his 
description  is  incorrect  or  obscure,  and  does  not  agree  well  with  hia* 
figure.*"  —  No.  2,  PL  XIV,  is  a  rare  pyrilous  ammonite,  which 
approaches  the  nearest  to  his  A.  armatns  of  any  that  we  have  found. 
The  side  of  each  whirl  is  armed  with  a  row  of  knobs  of  considerable 
size;  not  indeed  projecting  over  the  back,  like  the  knobs  in  his 
figure,  but  near  to  its  margin ;  and  not  appearing  as  if  stuck  on,  but 


*  In  Sowerby*8  Mineral  Conchobgy,  Vol,  IV,  p.  IM,  we  are  accui^ecl  of  trrogftnce,  and 
of  throwing  out  (dse  surmisefl,  in  the  notice  taken  of  this  species  in  our  First  Edition^  p,  248| 
949.  But  what  arrog-ance  is  there,  in  attesting  what  we  have  secn^  or  have  not  seen,  among 
the  ammonites  in  our  strata  >  Is  there  not  more  arrogance,  in  any  stranger  (residing  at  a 
distance)  pretending  to  know  tlieir  species  aod  varieties,  better  thaB  we  do,  who  bare  saoli 
opportunities  of  observing  them  ?  There  is  at  least  one  manifest  blunder  in  Sowerby's  account 
of  his  A.  armatu^  :  for  its  specific  characters  are  thus  given  ;  "  Involute^  volutions  exposed, 
with  many  annular  undulations  armed  with  two  rows  of  large  short  furrowed  spines/*  Dae 
would  expect  from  this,  to  find  two  rowt  of  knobs  on  the  side  of  each  wbirt^  at  in  A.  perarma- 
tua,  also  described  as  "armed  with  two  rows,'*  Vol.  IV,  p.  7^ ;  yet  the  figure^  and  the 
extended  description  of  A.  armatus^  shew  that  it  has  only  one  row  on  the  lide  of  each 
whirl.  —  We  consider  the  Mineral  Conchology  as  a  work  of  great  value,  though  we  could 
fill  several  pages  with  giving  a  list  of  its  mistakes  or  inaccuracies  *  and  if  the  remarks  made 
on  the  early  parts  of  that  work,  have  served  to  render  the  later  parts  more  correct,  the  cause 
of  science  has  been  promoted  ;  as  it  also  has  been,  if  observations  made  on  our  First  Edition 
have  contributed  to  the  improvenvent  of  the  Sect»nd.  It  is  laudable  in  authors  to  notice  and 
correct  the  mistakes  of  each  other  j  at  the  same  time,  such  correctioni  ought  nol  to  bo 
made  in  the  spirit  of  bobtility. 
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ns  formed  by  the  rising  of  each  rib  into  an  elevated  point  The  ribs 
are  in  general  but  faintly  marked,  and  between  and  upon  them»  are 
numerous  slender  strise^  which  are  sometimes  continued  on  the  knobs 
also.  The  knobs  gradually  diminiifh  in  size  on  the  inner  whirls,  and 
the  ribs  grow  more  obscure;  but  the  striae  continue  distinctly  marked 
even  to  the  centre.  The  aperture  is  oblong  oval,  slightly  approaching 
to  quadrangular, — We  have  two  larger  ammonites,  with  knobs  bear- 
ing more  resemblance  to  those  on  Sowerby's  A.  armatus*  One 
of  these  ammonites  shews  only  the  outer  whirl;  the  other,  which  is 
also  imperfect,  exhibits  the  ribs,  or  the  undulations  bearing  the 
spines,  very  prominent  in  the  interior  whirls.  In  both,  the  aperture  is 
quadrangular,  and  the  inner  line  of  the  quadrangle  is  much  smaller 
than  the  line  of  the  back;  the  sides,  especially  of  the  outer  whirl, 
shelving  inwards  at  a  considerable  angle.  This  whirl  is  also  broader 
and  flatter  than  in  our  figure,  or  in  Sowerby's.  This,  however,  may 
not  form  a  specific  difference;  for  we  have  an  imperfect  outer 
whirl  of  a  similar  specimen,  above  a  foot  in  diameter,  in  which  the 
portion  nearest  the  aperture  becomes  remarkably  flat  and  broad,  the 
knobs  in  the  same  portion  growing  more  blunt,  hut  the  ribs  on 
wliich  they  stand  more  prominent. — No. 3,  PI.  XIV,  is  another  rare 
ammonite  that  comes  near  to  Sowerby's  A.  armatus,  particularly  in 
having  striated  spines;  the  stri^  on  the  sides  converging  (an 
described  by  him)  towards  the  apex  of  each  spine,  and  then  diverging 
from  it  across  the  back:  but  in  other  respects  it  differs  greatly  from 
what  he  describes;  for  though  it  is  a  young,  or  at  least  a  small  shell, 
it  is  so  far  from  being  "  plain  and  without  the  spines,'*  that  it  has 
very  long  spines,  where  they  are  entire,  continued  on  the  interior 
whirls,  and  gradually  diminishing  to  the  centre;  nor  do  they  bend 
over  the  back,  as  shewn  in  Sowerby's  figure,  but  rise  from  the  sides 
nearly  at  right  angles.  The  aperture  is  transversely  ovate,  the 
whirl   being  much  broader  on  the  back  than  on  the  side*     The  long 
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spine,  No.  4,  is  attached  to  a  fragment  of  a  larger  ammonite  of  a 
similar  shape,  which  has  probably  been  of  this  species.  The  spine 
appears  to  have  been,  when  entire,  about  two  inches  long,  so  that  the 
ammonite  farnished  with  rews  of  such  spines  would  have  a  very 
formidable  aspect.  To  this  species  we  may  give  the  name  A.  hasta- 
tus;  leaving  the  title  A.  atmatus  to  No.  2,  as  coming  nearest  to  that 
80  called  by  Mr,  Sowerby. 

No.  9,  Pl.XUI,  is  ihe  A.  armatus  of  our  First  Edition,  which  is 
figured  by  Sowerby,  Tab.  407.2,  under  the  more  appropriate  name 
A*  Jibulaius,  which  we  readily  adopt.  It  is  analogous  to  Sowerby's 
A.  armatus,  in  varying  greatly  in  its  form^  from  the  exterior  whirl  to 
the  centre.  The  central  part  is  usually  plain,  and  fine  ribbed;  the 
next  whirls  are  marked  with  double  ribs  meeting  in  knobs,  and  thea 
parting  into  three  on  the  back ;  and  on  the  outer  whirl,  or  whirls,  we 
find  strong  single  ribs,  knobbed,  each  splitting  into  three  beyond  the 
knob,  towards  the  back.  In  some  specimens,  the  ribs  on  the  outer 
whirl  are  alternately  knobbed  and  plain;  in  which  case,  the  plain  rib 
passes  over  the  back  undivided,  while  the  knobbed  rib  parts  into 
three.  The  double  rib  and  knob  resemble  a  button  and  loop  (whence 
the  n^me  Jibulatus);  and  sometimes  the  whole  disk,  from  the  margin 
of  the  back  to  the  centre,  is  found  marked  in  this  style. 

The  A,  subarmatus  of  our  First  Edition  is  an  ill  defined  species; 
in  fact,  the  specimen  figured  under  that  name  is  only  a  variety  of  A» 
fibulatua.  The  species  to  which  the  name  should  have  been  re- 
stricted, is  that  which  Sowerby  has  figured  under  the  name  A* 
Davoei^  Tab.  350.  It  is  almost  the  same  with  the  slender^ribbed 
ammonite  (A.  annulatus),  being  distinguished  from  it*  chiefly  by  a  few 
distant  knobs  on  the  outer  whirls.  —  There  are,  however,  other 
ammonites  that  acquire  this  character.  The  A*  crassus,  and  even 
A.  communisi  may  sometimes  be  found  with  a  few  knobs,  or  short 
spioep,  on  the  outer  whirl,  at  the  margin  of  the  back,  where  the 
ribs  split  into  two* 
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Sowerby  has  mistakea  the  A.  perarmatus  of  our  First  Edition  for 
our  A.  subarmaiusj  and  figured  it  under  the  latter  name,  Tab,  407.1 ; 
which  name  we  shall  allow  it  to  retain*  Its  sides  are  marked  in  the 
button  and  loop  style,  as  in  A.  fibulatus;  but  the  whirl  is  very 
differently  shaped,  being  greatly  compressed  from  the  back  inwards, 
and  rapidly  diminishing  in  thickness;  the  central  part  on  the  side 
forming  a  deep  cavity,  round  which  the  outer  whirl  rises  like  a  high 
ridge,  often  surmounted  with  strong  spines,  as  in  Sowerby's  A.  Lis' 
terif  Tab.  50LK  We  have  figured  this  shell,  which  we  shall  now 
call  A,  subarmatu.%  PI.  XIV,  No.  8.  It  is  not  plentiful^  and  at  the 
same  time  it  admits  of  varieties;  the  sides  varying  in  their  depth,  and 
the  knobs  and  ribs  in  their  sharpaesii  and  prominence. 

No.  I,  PI.  XIV,  is  a  very  rare  and  singular  shell,  from  the 
Hawsker  shore,  armed  with  a  doable  row  of  spines,  placed  on 
angular  ridges  on  the  sides.  Between  the  two  rows  are  irregular  ribs, 
running  from  the  inner  knobs  to  the  outer;  and  each  generally  splits 
into  two  elevated  ribs  on  the  back,  partly  fimbriated;  whereas  on  the 
inner  part  of  the  whirl,  within  the  interior  row  of  knobs,  the  ribs  are 
replaced  by  numerous  slender  striae.  The  space  between  the  rows 
is  also  slightly  striated.  The  whirls  are  few,  the  outer  whirl  being 
very  large,  and  the  central  part  forming  a  deep  cavity,  or  umbilicus: 
the  interior  whirls  are  much  concealed.  The  back  is  rounded,  but 
seems  to  acquire  an  angle  behind,  near  the  aperture ;  which,  there- 
fore, approaches  to  heptangular.  On  this  account,  we  may  name 
this  species  A.  heptangularis. 

One  of  the  most  lingular  of  all  our  ammonites,  is  that  figured* 
PI.  XIV,  No.  7;  the  outer  whirl  of  which,  has  also  two  rows  of 
knobs.  The  interior  part  of  the  shell  is  comparatively  fiat,  with  ribs 
rather  prominent,  and  flattened  on  the  back,  very  much  like  those 
of  A.  maculatus:  near  the  outer  whirl,  the  ribs  begin  to  have  two 
slight  knobs  on  the  sides;  and  on  that  whirl,  the  ribs  grow  depressed 
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and  the  kaobs  elevated,  making  two  promtnent  rows,  as  is  sometimes 
the  case  in  the  outer  whirls  of  the  A.  perarmatus  id  the  oolite, 
formerly  noticed.  But  the  most  remarkabie  circumstance  to  be 
stated  is,  that  the  last  part  of  the  outer  whirl  suddenly  swells  to  a 
great  thickness,  as  if  it  had  belonged  to  auotber  shell;  the  difference 
being  the  more  striking,  as  the  ribs  in  this  part,  instead  of  beiaf 
flattened  on  the  back,  are  each  split  into  three,  at  the  outer  row 
of  knobs.  The  mouth,  as  in  the  last  species,  is  subheptangolar*  We 
may  name  this  singular  shell  A*  heteragenes.  Ha?iog  examined  three 
specimens,  all  agreeing  in  form»  we  are  fully  satisfied*  that  it  is 
not,  as  we  at  first  suspected,  two  diflerent  ammonites  accidentally 
combined.  The  interior  whirls  are  much  more  displayed  than 
in  No.  I. 

There  are  several  other  knobbed  or  armed  ammonites  in  the 
aluni  shale,  the  oolite»  and  the  calcareous  sandstone;  but  not  pos- 
sessing complete  specimens,  we  forbear  to  describe  them* — ^bi  most 
of  those  species  which  remain  to  be  noticed,  the  inner  whirls  are 
much  concealed. 

No.  5,  PL  XIV,  is  a  most  singular  ammonite  from  the  second 
shale,  occurring  at  Scarborough.  It  is  a  flat  shell,  marked  on  the 
sides  with  ribs  somewhat  undulating,  each  of  which  splits  into  t^o 
before  arriving  at  the  back.  But  its  distinguishing  characteristic  is 
the  aperture,  which,  instead  of  ending  in  a  rounded  or  trumpet- 
mouthed  form,  terminates  on  the  side  in  a  long  spear-shaped  pro* 
jection,  and  it  would  seem  that  the  back  has  been  furnished  with 
a  similar  appendage.  These  extensions  of  the  shell  appear  to  have 
served  for  the  better  accommodation  and  defence  of  the  animal 
iahabiling  it;  and  probably  several  other  ammonites  have  been  sup* 
plied  with  similar  accommodations,  which  have  in  most  instances 
been  broken  o0*,  before  the  shell  was  deposited  where  it  is  found. 
Much  light  may    yet  be  thrown  on  the  economy  of  the  mollusca 
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inhabitiog  such  shells.  This  remarkable  ammonite,  Mr,  Bean^  who 
discovered  it,  has  named  A.  Vemoni,  in  honour  of  the  worthy  Presi- 
dent of  the  Yorkshire  Philosophical  Society. 

No.fi,  PI.  Xll,  is  a  beautiful  little  shell,  found  in  the  upper 
shale,  and  named  by  Mr.  Bean  A.  Spetonensis,  It  is  shaped  nearly 
like  No,  8  (A.  fimbriatus)  in  the  form  of  the  whirl,  hut  rather 
flatter.  The  interior  part  of  each  whirl  is  marked  with  prominent 
ribs,  which  run  across  about  a  third  part  of  the  side,  and  then 
each  is  suddenly  split  into  three  or  four  slender  threads,  which  run 
across  the  back,  where  they  are  somewhat  beet  forward.  — We  have 
a  small  ammonite  resembling  this  on  the  side,  but  very  flat,  and  with 
a  crenated  kee!,  found  by  Mr.  Williamson  in  the  second  shale 
at  Scarborough.     This  species  may  be  named  A.  Scarburgensis. 

No.  4,  PI.  XIII,  from  the  hard  bands  on  the  Hawsker  shore, 
resembles  A.  striatulus,  being  marked  with  faint  sigmoidal  ribs,  and 
numerous  sigmoidal  striae,  parallel  to  Ihem.  It  is  also  keeled,  and 
has  an  oval  aperture;  but  its  inner  whirls  are  much  more  con- 
cealed, and  its  aperture  is  much  larger,  being  more  than  one  third 
of  the  diameter.  Where  the  shell  is  entire,  the  ribs  are  scarcely 
discernible,  but  only  the  striae,  which  in  the  central  pari  are  curiously 
bent  This  specimen,  which  is  not  common,  we  have  named 
A.  ovatus.  It  is  sometimes  9  or  10  inches  broad.  —  In  the  same 
beds,  is  another  flat  and  keeled  ammonite,  rather  larger,  and  still  more 
rare;  with  the  aperture  ovate,  but  approaching  to  sagittate,  being 
thicker  in  the  interior  part  of  the  whirl  than  towards  the  keel.  The 
ribs  are  bent,  but  not  regularly  sigmoidal;  and  are  strongly  marked 
on  the  interior  whirls,  where  some  of  them  rise  up  irregularly  above 
the  rest,  assuming  also  an  oblique  position:  hence  we  may  name 
this  shell  A.  ohUqtiatm.  The  inner  whirls  are  more  seen  than  in 
A.  ovatus*  This  shell  has  some  resemblance  to  A.  Greetwn^hL 
Sowerby,  Tab.  132,  but  its  outer  whirl  is  not  so  broad. 
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No.  3,  PL  XI lit  also  from  the  lia^  bands,  very  nearly  coincides 
Mith  A,  concavust  Tab,  94.2,  having  a  round  cavity  in  the  centre,  and 
ribs  nearly  in  the  shape  of  reaping  hooks.  It  is,  however,  thicker 
iit  tlie  back,  nod  has  the  keel  les$  prominent;  and  the  aperture  is 
not  triangular  or  gagittate,  but  oblong  quadrate.  As  it  differs  in 
tliese  respects  from  Sowe*  by's  shell,  we  may  narae  it  A,  subcoicavus. 
— ^Sowerby  has  named  an  ammonite  A.faici/er^  Tab.  254*2,  because 
it  has  ribs  in  the  form  of  reaping  books;  but  this  form  is  not  peculiar 
to  one  species.  We  have  a  small  keeled  ammonite  so  marked,  biit 
flatter,  and  with  the  inner  whirls  more  exposed. 

Of  the  ammonites  with  sigmoidal  ribs,  we  have  several  species 
beside  those  already  noticed.  —  No.  8,  PI.  XIII,  is  a  very  handsome 
shell  of  this  family,  with  ribs  approaching  to  the  hook  shape,  and  a 
sharp  keel*  The  ribs  are  broader  than  the  spaces  between  them ; 
and  these  spaces  are  often  like  deep  furrows,  grooved  out  between 
the  ribs.  The  aperture  is  somewhat  sagittate;  and  the  inner  edge  of 
each  whirl  overhnngb  part  of  the  next  whirl,  This  noble  ammonite, 
which  sometimes  exceeds  10  inches  In  diameter,  we  have  named 
A*  Mulgravius^  as  we  found  it  first  on  the  shores  of  the  Mulgrave 
estates,  in  the  lias  bands. — We  have  a  smaller  shell  nearly  cor* 
responding  with  this,  but  having  the  inner  angle  of  each  whirl  sloping 
backward,  instead  of  projecting  forward,  and  shewing  considerably 
less  of  the  inner  whirls.  This  ammonite  has  also  the  grooved  furrows 
more  uniformly  marked ;  and  hence  we  have  named  it  A.  exaratus.  — 
We  have  also,  from  the  lias  bands,  a  smaller  ammonite  with  the  inner 
edge  of  the  whirl  overhanging,  as  in  A.  Mulgravius;  but  its  ribs  are 
fewer  and  more  prominent,  and  instead  of  being  book-shaped,  are 
nearly  straight.  This  species  may  be  designated  A.  impendens*  — 
Another  species,  larger  than  the  last,  but  smaller  than  A,  Mulgravius, 
has  tike  it  sigmoid al  ribs^  but  less  regular,  and  less  curved.  A 
very  small  part  of  the  inner  whirls  is  displayed,  and  the  interior  edge 
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whirl  being  not  quite  so  broad ;  and  the  central  part  is  not  deeply 
sunkt  as  in  A.  excavatus>  in  which  the  interior  whirls  rapidly 
diminish  in  thickness.  —  There  is  also  another  species  of  lenticular 
ammonite,  differing  from  No.  7,  chiefly  in  having  the  inner  margins  of 
the  whirls  rounded,  —  We  have  likewise  a  handsome  little  ammonite, 
of  this  form,  hot  quite  plain,  the  sides  being  nearly  smooth,  and  the 
keel  not  crenulated.     This  may  he  named  A.  complanaius. 

No, II,  PL  XIV,  is  a  beautiful  ammonite  of  this  family,  gene- 
rally of  a  small  size,  occurring  on  the  Hawsker  shore.  The  aperture 
is  sagittate,  the  keel  strongly  crenated;  the  sides  are  marked  with 
prominent  ribs,  straight  towards  the  inner  edge,  hut  bending  upward 
at  the  back,  and  commonly  having  a  slight  knob,  where  the  straight 
part  terminates.  This  elegant  little  shell  may  be  termed  A.  vittatus. 
^^  We  have,  from  the  same  beds,  another  neat  little  ammonite,  with 
a  sharp  plain  keel,  corresponding  with  Sowerby*s  A*  ellipticus^ 
Tab.  92.4. 

No,  13,  PL  Xli,  is  a  shell  of  this  family,  from  the  oolite.  It  has 
the  aperture  sagittate,  the  keel  sharp  and  plain,  or  faintly  crenated, 
the  exterior  whirl  marked  with  strong  and  distant  ribs  on  the  inner 
half,  and  numerous  ascending  curved  rays  on  the  outer  half*  The- 
ribs  grow  obsolete  towards  the  aperture.  Little  of  the  interior  whirls 
can  be  seen,  the  central  part  being  a  deep  umbilicus  with  the  sides 
nearly  perpendicular.  We  have  named  this  species  A.  Malionensis, 
—  In  the  same  beds,  we  find  Sowerby's  A.  cot'datus^  Tab,  17.2,4;  a 
smaller  shell,  of  a  similar  form^  but  thicker  at  the  back,  where  it  has 
a  crenated  keeh  — ^.  Stokesi,  Sowerby,  Tab.  191,  also  occurs  in  the 
oolite.  It  resembles  A.  Maltonensis,  but  is  more  lenticular,  more 
smooth  on  the  sides,  and  has  a  crenated  keeU 

The  last  shell  of  this  family  which  we  shall  name  is  more  len* 
ticular  than  any  that  we  have  seen.  The  exterior  part  of  the  whirl 
runs  to  a  thin  edge,  plain^  or  very  faintly  crenated;  the  sides  are 
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smootli,  or  marked  with  very  faint  undulating  lines;  the  central  part 
is  an  umbilicus,  with  upright  sides,  the  inner  whirls  being  scarcely 
visible;  and  the  aperture  forms  a  triangle,  of  which  the  outer 
angle  is  extremely  acute,  owing  to  the  thinness  of  the  edge. 
This  rare  species,  found  in  the  lias  bands,  may  fitly  be  termed  A. 
lenticularis. 

No.  10,  PL  XIII,  is  a  beautiful  little  flat  shell,  from  Ihe  calcare- 
ous sandstone  of  Rowlston  scar,  so  rare,  that  we  have  seen  only 
another  specimen.  It  has  on  the  back,  a  double  crenulated  keel,  or 
rather,  a  double  row  of  minute  knobs,  with  a  narrow  space  between 
the  rows,  rather  depressed.  The  knobs  are  the  sharp  terminations 
of  tiie  ribs,  which  are  slightly  waved,  numerous  towards  the 
back,  but  fewer  and  more  prominent  towards  the  inner  edge  of  the 
whirl.  The  aperture  is  oblojig  quadrangular,  approaching  to  ovate. 
This  shell  we  have  named  A.  Rowhtonensis,  It  so  nearly  resembles 
Sowerby's  A.  Gulielmii^  Tab,  311,  that  we  may  view  it  as  a  variety 
of  the  same  species. 

Several  other  ammonites  might  have  been  added  to  this  list,  but 
we  have  already  made  it  longer  than  was  intended,  and  must  now 
proceed  to  notice  the  other  families  of  mnltilocular  shells* 

Nautilus.  This  genus  is  so  much  allied  to  the  ammonite,  that 
it  seems  improper  to  separate  them ;  the  total  concealment  of 
the  inner  whirls  in  the  nautilite  not  forming  a  well-defined  line 
of  demarcation,  as  there  are  many  shells  in  which  these  whirls  are  so 
nearly  concealed,  that  it  is  ditficult  to  say  to  which  genus  they 
belong.  The  definitions  taken  from  the  margins  of  the  septa,  or  the 
place  of  the  siphuncle,  are  also  liable  to  similar  objections.  It  may 
be  remarked,  however,  that  in  general  the  siphuncle  is  more  con- 
spicuous in  the  nautilite  than  in  the  ammonite;  and  whereas  in  the 
latter  it  commonly  runs  along  the  back,  in  the  former  it  is  often  near 
the  middle  of  the  whirl, 
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No.  2,  Fl.  XII 1,  is  a  noble  nautilite,  of  which  we  have  a  specimen 
11  inches  bread,  and  8  inches  deep,  it  resembles  the  recent 
JN.pompiliuSf  but  it  is  much  more  globose,  has  a  deep  umbilicoa^  and 
is  faintly  striated  in  the  direction  of  the  whirl.  In  shape  it  nearly 
corresponds  with  So werby's  JN.  imperiaiis^  Tab.  1 ;  but  it  is  differently 
marked,  and  has  the  siphuncle  nearer  the  middle  of  each  septum.  It 
bears  still  more  resemblance  to  his  IS.  lineatus,  Tab.  41;  and  that  nau- 
tilite  may  perhaps  be  a  variety  of  ours,  for  we  have  seen  one  or  two 
specimens  with  a  faint  line  running  on  the  back :  but  as  this  is  fay  no 
means  a  characteristic  mark  of  our  shell,  we  shall  call  it  iV.  astacaidiSf 
in  allusion  to  its  vulgar  name,  the  Lobster-tailed  nautilus.  The  afaetl 
is  generally  worn  off,  and  the  displayed  edges  of  the  septa,  look  like 
the  plates  in  a  lobster's  tail.  In  some  specimens,  we  observe  the 
inner  edge  of  each  septum  handsomely  marked  with  a  broad  brown 
stripe. 

No.  1,  PI.  XllI,  which  we  have  named  N.  Whitbitnsis^  is  the 
most  common  of  our  nautilites«  It  is  a  flat  umbilicated  diacoidal 
shell,  often  of  a  large  size ;  the  specimen  figured  being  sixteen  inches 
broad.  The  aperture  is  somewhat  ovate,  the  back  being  rounded; 
the  sides  towards  the  mouth  are  marked  with  prominent  ribs  or 
undulations,  which  grow  obsolete  before  arriving  at  the  back,,  and 
also  gradually  diminish  in  size  as  they  recede  from  the  mouth,  till  they 
entirely  disappear.     The  ribbed  part  indeed  is  wanting  in  most  speci* 
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resembles  the  ammonite  family,  and  Sowerby  has  figured  it  under  the 
name  A.  heierophyllus^  Tab.  266- 

Fig,  9,  PL  XII,  represents  a  rare  and  handsome  umbilicated 
nautilus^  also  from  the  alum  shale.  It  is  distinguished  by  a  flat  space 
running  along  the  back»  divided  in  the  middle  by  a  slight  ridge,  or 
imperfect  keel.  The  sides  are  marked  with  fine  striae,  and  with 
irregular  undulations;  and  the  edges  of  the  septa,  where  exposed,  are 
beautifully  foliated.  This  species  is  not  so  flat  as  N,  Whitbiensis, 
nor  so  globose  as  N.  astacoides,  and  is  much  smaller  than  either. 
From  its  imperfect  keel,  we  may  designate  it  N.  subcarinalus.  The 
siphuncle,  as  in  keeled  ammonites,  runs  under  the  keel, 

Sowerby's  N,  radiaius,  Tab.  356,  was  found  near  Malton,  most 
probably  in  the  grey  limestone  under  the  oolite.  It  is  gibbose,  um- 
bilicated ;  marked  with  curred,  radiating  undulations;  rounded 
on  the  sides  and  back;  aperture  round,  deeply  indented,  —  Another 
thick  nautilite  is  found  near  Malton,  in  the  oolite,  slightly  umbili- 
cated, marked  with  sigmoidal  lines  on  the  sides,  and  with  numerous 
straight  lines  crossing  the  back,  which  is  so  flattened  as  to  be  nearly 
at  right  angles  with  the  sides.  The  aperture  is  therefore  quadrangular. 
We  may  name  tliis  shell  iV.  Malionensis.  —  A  very  globose  sliell  is 
also  found  in  the  oolite,  approaching  to  the  ammonite  family; 
having  a  very  deep  umbilicus,  shewing  a  small  portion  of  the  interior 
whirls.  The  back  is  marked  with  a  blunt  keel,  or  a  slight  angular 
rising,  and  the  aperture  is  somewhat  heart-shaped.  This  sliell  may 
be  named  N.  ainmQnoides, 

We  have  a  large  <«heU  of  this  doubtful  class,  from  the  oolite 
at  Thornton,  measuring  14  inches  across,  resembling  N,  Whitbiensis, 
but  with  a  deeper  umbilicus,  the  margin  of  which  is  nearly  rectangu- 
lar. Along  the  side  runs  a  »Hght  groove  or  depression,  sticb  as  we 
often  see  in  the  flat  ammonites,  dividing  the  whirl  into  two  portions, 
of  which   th?   exterior  is   largest.     Numerous   small    waved   striae 
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run  from  the  margin  of  tlie  umbilicus  to  the  groove,  from  whence  they 
suddenly  bend  upward,  and  grow  obsolete  towards  the  back.  Be- 
sides these  striae,  the  outer  part  of  the  whirl  is  marked  with  undula- 
tions, which  terminate  in  blunt  knobs  towards  the  back.  The 
back  is  rounded,  and  the  aperture  obtusely  cordate.  In  this  speci- 
men, which  is  imperfect  on  one  side,  the  shell  is  wholly  turned  into 
chalcedony,  as  is  also  the  siphuncle,  which  runs  round  the  back;  and 
some  of  the  chambers  are  occupied  with  fine  quartz  crystals,  while 
others  are  lined  wilh  calcareous  spar.  We  may  name  this  shell 
N,  chalcedonicus, 

A  minule  flat  shell,  remarkably  smooth,  with  a  small  umbilicus 
and  a  slight  keel,  occurs  in  the  upper  shale.  It  resembles  some 
of  the  ammonite  family,  and  Mr.  Bean  has  named  it  A,  Knaptonensis, 

A  small  nautilite,  resembling  N<  astacoides,  deeply  umbilicated, 
striated  in  the  direction  of  the  whirl,  and  imdolaled  on  the  margin 
of  the  umbilicus,  occurs  in  the  alum  shale;  but  is  so  rare  [that  we 
have  no  perfect  specimen.  We  may  distinguish  this  by  the  name 
N,  undulaius,    * 

Several  beautiful  little  shells  of  this  form  occur  m  the  alum 
shale;  some  of  which  may  be  young  ammonites,  as  they  are 
often  found  of  a  globose  shape. 

Polished  sections  of  nautilites  or  ammonites,  from  the  aluminous 
strata,  are  often  very  beautiful  and  interesting;  the  chambers  being 
filled  wilh  alight  coloured  spar,  while  the  septa  and  exterior  shell 
are  of  a  darker  colour.  The  mixture  of  pyrites  sometimes  adds  to 
their  beauty,  though  the  highly  pyritous  specimens  do  not  take  a  good 
polish.  In  some  sections,  particularly  those  of  the  lobster-tailed 
nautilus,  the  siphuncle  is  finely  displayed. 

Belemhites,     Belemniie^  or  ThunderbolL    This  is  one  of  th^' 
most  singular  shells  in  existence,  and  having  no  recent  analogue, 
except  perhaps  a  few  microscopic  shells,  it  is  difficult  to  ascertain 
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with  precisioE  what  it  has  been  in  the  recent  state,  especially  as  it  is 
rarely  found  entire.  The  chambers,  instead  of  being  dispoaecl  spi- 
ral If  >  are  arranged  one  above  another,  so  as  to  form  a  cone,  more  or 
less  tapering;  the  septa  being  a  series  of  cups,  very  small  towards 
the  apex  of  the  cone^and  increasing  in  size  as  they  approach  the  base 
or  mouth.  These  cups,  like  the  septa  of  the  recent  nautilus,  have 
their  hollow  sides  towards  the  mouth.  In  the  lafft  and  largest  of 
themt  which  probably  had  some  peculiar  margin,  the  animal  ha» 
lodged,  maintaining  a  communication  with  the  other  chambers,  by  a 
siphuncle  that  pierces  all  the  cups  or  septa,  and  has  no  doubt  served, 
like  the  siphuncle  of  the  nautilus,  to  regulate  the  ascent  and  descent 
of  the  animal  in  the  water.  The  process  has  perhaps  been  facilitated 
by  a  singular  appendage  belonging  to  the  shell,  enveloping  the 
conical  part  like  a  slieath,  extending  beyond  it,  in  a  cylindrical  or 
rounded  form,  and  generally  tapering  to  a  point.  This  appendage, 
which  varies  in  shape,  is  always  found  in  a  sparry  state,  and  the  crosa 
fracture  displays  a  number  of  lines  radiating  from  a  centre,  like  a  star. 
The  centre  of  the  star  is  not  usually  in  the  middle,  but  often  ap* 
p roaches  to  one  side;  being  determined  by  a  line  passing  from  the 
apex  of  the  chambered  cone,  to  the  exterior  apex,  or  point  of  the 
belemnite,  which  line  is  not  always  central.  The  part  that  envelops 
the  chambered  cone  is  radiated  from  the  surface  of  the  cone  outwards. 
The  exterior  surface  of  the  belemnite  is  generally  smooth,  and  has 
more  the  aspect  of  horn  than  of  shell,  especially  as  it  is  often  trans- 
lucent Under  certain  cireumstances,  it  acquirei  a  rich  silky  or 
pearly  lustre.  It  is  marked  with  longitudinal  grooves,  terminating  at 
the  apex;  and  some  authors  are  of  opinion,  that  this  A\e\\,  like  the 
bone  of  the  sepia,  has  been  wholly  enveloped  with  the  body  of  the 
animal  connected  with  it;  and  that  thene  grooves  are  the  lines 
of  muscular  attachment,  where  the  animal  has  been  affixed  to  the 
shell. 
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The  chambered  cone,  which  is  called  the  alve^lus^  is  not  anly 
enveloped  by  this  radiated  appendage,  but  has  a  thin  shelly  coating 
of  Its  own,  concealing  the  edges  of  the  septa  and  the  chambers. 
Towards  the  mouth,  this  is  the  only  covering  of  the  alveolus;  for  the 
radiated  envelope  grows  thinner  and  thinner,  in  proportion  as  the 
cone  enlarges,  till  the  latter  becomes  fully  exposed*  Such  at  least  i$ 
the  case  in  the  fossil  shell;  in  which  also  the  inner  covering  of  the 
alveolus  is  often  found  decomposed,  so  that  the  edges  of  the  cups 
and  the  chambers  appear.  The  latter  are  generally  extremely  small, 
their  breadth  being  less  than  the  thickness  of  the  cup  on  either  side. 

The  alveolus  is  often  highly  pyritous,  the  septa  appearing  like 
golden  cups,  and  the  shelly  coating  having  the  same  splendid  lustre; 
which  is  never  the  case  with  the  radiated  part  of  the  fossil*  Yet  the 
latter  is  the  most  firm  and  durable  part,  for  it  is  generally  entire, 
while  the  former  is  more  or  less  mutilated,  often  compressed,  and 
very  frequently  altogether  lost.  The  alveolus,  in  many  instances,  is 
found  detached  from  its  radiated  sheath;  though  this  does  not  occur 
so  often  in  enr  strata,  as  in  some  other  countries*  In  this  detached 
state,  the  alveolus  has  been  viewed  as  a  shell  of  another  g€nu8» 
called  ORTUOCERA.  Mr.  Sowerby,  who  adopts  the  term  a»  compre- 
hending the  belemnite  family,  judiciously  intimates,  that  the  ortho* 
cerae  which  are  considered  as  too  large  to  belong  to  any  known  be- 
lemnite, may  have  had  a  thinner  and  shorter  envelope  which  has  been 
lost.  Some  of  our  alveoli  expand  to  such  a  size,  as  to  seem  greatly 
too  large  for  their  belemnitic  terminations,  which  only  cover  about 
Iialf  their  length. 

No  shell  is  more  exlen^iively  diffused  in  our  rocks  than  the 
belemnite.  It  occurs  in  all  our  strata,  from  the  upper  chalk  to  the 
lowest  shale,  except  the  siliceous  sandstone,  the  sandy  and  bituminous 
shale,  and  the  coal.  It  is  most  abundant  in  the  aluminous  strata,  the 
upper  shale,  and  the  calcareous  sandstone. 
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No.  1,  PL  XV,  is  the  most  common  of  our  belemnites*  It 
abotjiids  in  the  alum  shale,  and  in  the  calcareous  sandstone;  though  in 
the  latter,  as  also  in  the  dogger,  the  beleninite  has  in  many  instances 
been  decomposed,  and  nothing  but  the  cast  left.  The  cast  is  of  a 
singular  description ;  the  radiated  part,  or  sheath^  being  entirely  gone, 
and  its  place  left  empty,  while  the  cast  of  the  chambered  part,  or 
aJYeolus,  projects  into  the  oblong  cavity^  The  specimen  figured  has 
a  great  part  of  the  alveolub  laid  bare,  exposing  the  edge  of  the  cups. 
Fig.  8  is  a  longitudinal  section,  shewing  the  manner  in  which  the 
point  of  the  alveolus  terminates  in  its  radiated  sheath.  This  belem- 
nite  is  sometimes  ten  or  twelve  inches  long,  and  two  inches  across, 
at  the  broad  end.  It  is  seldom  quite  round,  being  generally  some- 
what flattened  on  two  opposite  sides,  so  that  its  section  is  oval  rather 
than  circular*  This  compression  is  usually  greatest  near  the  point, 
from  which  a  slight  groove  runs  a  little  way  along  each  of  the  flatten- 
ed sides.  Sometimes  a  third  groove  is  seen  on  one  of  the  intermediate 
spaces,  which  is  often  a  little  flattened,  and  in  a  few  instances  a  fourth 
groove  appears  on  the  side  opposite* — This  species,  which  is  Sower- 
by*s  Orihocera  conica^  Tab.  60, 1, 2, 3,  %ve  have  named  Belenmiies  mil* 
garis.  It  is  the  B.  eUngatus  of  Miller;  see  Geol.  Trans.,  New 
Series,  Vol.  %  PI.  Vll,  Fig.  6,  7,  8. 

No.  2  is  a  species  nearly  allied  to  No.  1.  It  differs  from  it,  in 
being  generally  more  blunt  and  more  angular.  It  has  one  side  very 
flat,  the  opposite  side  rouoded,  and  the  two  intermediate  spaces  par- 
tially compressed.  We  usually  find  on  each  of  those  two  sides  a 
flight  groove  at  the  point,  and  on  the  flat  side  an  oblong  depression 
rounded  at  one  end,  as  represented  in  the  figure.  The  apex  of  the 
aWeolus,  which  is  nearly  central  in  No.  1,  always  inclines  in  this  spe* 
cies  to  the  flat  side;  as  is  shewn  in  the  section,  Fig.  7;  and  hence, 
the  line  running  internally,  from  that  apex  to  the  point  of  the  belem- 
nite,  is  nearest  to  the  same  side.    For  this  reason,  we  may  name  this 
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species  B.  txcentraUs*  It  is  Miller's  R,  abhreviatus;  see  as  aboTe, 
Fl.  VII.  Fig*  9,  IOp  This  large  belemnite  iy  foaBd  in  the  oolite,  the 
upper  shale,  and  the  chatk. 

No*  6  is  a  very  singular  belemnite,  from  the  alum  shale  at  Sal^ 
wick»  almost  the  only  place  livhere  we  have  found  it.  The  alveolus 
is  conical  and  nearly  central,  as  in  No.  1;  and,  as  in  that  species,  is 
often  replenished  with  pyrites  and  occasionally  w itli  blende:  but  the 
body,  or  sheath,  is  very  long,  slender,  and  cylindricaK  Some  of  our 
specimens  are  about  a  foot  in  lengthy  of  which  the  alveolus  occupie.^ 
scarcely  more  than  two  inches;  whereas  in  B.  vulgaris,  the  alveolus 
IS  sometimes  more  than  half  the  length  of  the  entire  shell.  Another 
peculiarity  of  this  species  is»  that  we  never  6nd  it  ending  in  a  point, 
but  in  a  flattened  broad  edge,  like  that  of  a  chisel;  as  if  the  belem- 
nite had  terminated  in  an  open  tube,  the  sides  of  which  have  been 
compressed.  This  idea  is  corroborated  by  the  fact,  that  the  cross 
fracture  towards  this  end  shews  no  radiations,  nor  central  line,  nor 
any  marks  of  a  sparry  structure.  This  species,  which  we  have  never 
seen  described,  may  be  named  M.  tiihularis.  It  resembles  Miller  s 
JS.  longissimusj  in  its  length  and  slenderness.  In  this  species,  as  ia 
No*  1,  the  siphuncle  is  on  one  side  of  the  alveoluR. 

No*  5  occurs  in  the  alum  shale  at  Saltwick,  with  No.  6,  but  is 
more  rare.  It  is  considerably  thicker  and  shorter;  but  in  other  re* 
spects  is  nearly  of  the  same  form,  being  always  found  compressed 
towards  the  apex.  In  this,  as  in  No.  0,  the  compressed  part,  which 
appears  to  have  been  hollow,  varies  in  the  proportion  which  it  bears 
to  the  solid  pari;  but  generally  occupies  about  one  half  of  the  en- 
lire  length.  We  may  designate  this  species  Ji.  compressus.  ~  In  the 
oolite,  and  sometimes  in  the  alum  shale,  we  find  a  species  apparently 
agreeing  with  what  this  would  have  been,  had  it  been  solid  at  the 
apex,  instead  of  being  compressed.  It  is  more  slender  and  elongated 
than  No.  1. 
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ihe  whirl  of  an  ammonite  half  stretched  out;  the  septa  being  always 
concave  at  the  broader  end.  their  edges  finely  foliated,  and  the  si* 
phuncle  running  along  the  back. 

Three  different  species  have  been  found  by  Mn  Bean  in  the 
upper  shale,  and  are  all  figured  in  PI,  XV,  Not  one  of  them,  as  far 
as  we  know,  has  been  hitherto  described* 

No.  9  is  a  fine  specimen,  shewing  the  bend ;  although,  like  all 
other  shells  of  this  genus  hitherto  found,  it  is  imperfect  at  both  ends^ 
The  whirl  is  nearly  round,  being  very  little  flattened  on  the  sides ; 
the  back  shews  a  narrow  flat  space,  with  a  slight  line  over  the  si* 
phuncle;  but  there  seems  to  have  been  a  keel  here,  which  is  gone. 
The  sides  are  marked  with  numerous  slender  ribe,  and  every  fifth  or 
sixth  rib  is  stronger  than  those  intervening,  and  is  marked  with  two 
knobs,  one  at  its  termination  at  the  back,  the  other,  which  is  the 
smallest,  on  the  side.  This  handsome  species  we  may  name,  in  ho- 
nour of  the  discoverer,  H.  BeanL 

No.  10  is  another  elegant  hamite,  shewing  also  part  of  the  bend. 
It  is  a  fine  white  shell,  deeply  ribbed,  and  flattened  on  the  sides. 
The  aperture  is  oblong  quadrate,  the  inner  margin,  which  is  smooth, 
being  nearly  rectangular;  and  the  back  also  shewing  a  narrow  flat- 
tened space,  on  the  margin  of  which,  the  ribs,  which  pass  over  the 
back»  throw  out  a  minute  knob  on  each;  so  that  the  back  shews  a 
double  row  of  knobs,  as  in  Ammonites  Rowlstonensis;  on  which  ac- 
count, we  shall  name  it  H.  bicarinalus* 

No,  11,  which  has  not  the  bend,  or  hooked  part,  is  nearly  cylia- 
drical.  The  interior  or  concave  side  has  a  smooth  narrow  space 
ruoning  longitudinally  in  the  middle,  from  whence  numerouB  acute 
ribs  pass  round  the  whirl,  bending  obliquely  upwards;  and  every 
second  rib  shews  a  minute  knob  on  the  margin  of  the  back.  Oblique 
lines,  in  some  places,  pass  irregularly  between  one  rib  and  another, 
on  the  back,  or  on  the  side;  from  which  peculiarity,  we  may  name 
this  shell  ff.  ohUquatus. 
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In  the  class  of  crustaceous  animals,  we  have  bnt  few  species  to 
notice;  and  all  of  them  are  of  the  genus  cancer,  or  nearly  allied  to  it. 
No.  12,  PL  XV,  is  a  beautiful  and  entire  specimen  of  an  animal  of  the 
lobster  family,  shewing  both  the  body  of  the  animal,  and  the  plates 
of  the  tail,  with  their  elegant  articulations.  It  was  found  in  the 
Speeton  shale.  The  same  animaloccurs  in  the  lias  at  Lyme  Regis ; 
and  we  have  a  nodule  from  our  alum  shale,  containing  an  imperfect 
specimeop 

No.  13  is  the  tail  of  an  animal  of  the  same  class,  also  from  the 
upper  shale;  The  rings  or  joints  are  numerous^  and  each  of  them 
has  a  row  of  minute  spines  on  the  front  edge  of  it.  A  few  similar 
spines  are  scattered  on  the  end  part.  The  whole  is  of  a  rich  blue 
colour.    A  small  brown  limpet  adheres  to  the  back. 

No.  15  is  the  tail  of  an  animal  resembling  a  large  prawn.  It  was 
found  near  Malton,  imbedded  in  the  oolite.  —  No.  14  from  the  same 
quarter,  is  also  a  beautiful  fossil,  which  shews  the  body  of  the  same, 
or  of  another  branch  of  the  crab  family.  Only  half  of  the  shell  is 
exposed  in  the  Figure.  It  is  of  a  blueish  colour^  and  handsomely 
imbricated  with  prominent  scales*  At  the  broad  end,  the  shell  is  in 
one  large  piece :  towards  the  narrow  end,  it  is  divided  by  grocTves 
into  various  plates  or  pieces.  This  fossil  and  No.  15  are  found  im- 
bedded together  in  the  oolite* 

No.  16,  also  from  the  Malton  oolite,  is  nearly  allied  to  No.  14; 
but  is  less  divided  towards  the  narrow  end,  where  it  is  marked  with 
six  longitudinal  rows  of  minute  spines.  The  rest  of  the  shell  is 
marked  with  numerous  punctures,  or  depressed  dots,  instead  of 
having  imbricated  scales.^  Both  halves  of  the  shell  are  seen  in  the 
figure. 

Nos.  14  and  16  have  obtained  the  name  beetles^  from  their  resem- 
blance to  the  beetle  tribes. 


200 


ORGANIC  REMAINS, 


FISHES  AND  AMPHIBIA* 

Under  lliis  head  also  we  have  few  articles  to  introduce ;   but 
these  few  are  highly  interesting. 

Of  the  finny  tribes^  those  fishes  which  have  hard  scales  are  the 
most  likely  to  be  found  petrified.  A  beautiful  fish  of  this  description 
occurs  in  the  compact  shale.  Fig.  10,  PL  XVI,  shews  the  head  of 
this  kind  offish,  and  part  of  the  body;  and  Fig,  11,  nearly  the  whole 
body,  with  about  one  half  of  the  tail,  and  a  portion  of  the  head,  or 
rather,  of  the  gill-covers.  This  fish  seems  to  belong  to  the  genu« 
Esox  {the pike),  several  species  of  which  have  bony  scales;  and  it 
8eems  most  akin  to  tlie  Esox  JLeverianus,  or  the  Esox  Chilensis^ 
The  head  is  rather  compressed,  and  is  shorter  than  in  most  pikes.  It 
is  covered  with  black,  shining,  bony  plates*,  regularly  and  beautifully 
arranged;  generally  smooth,  but  marked  in  some  places  with  raised  dots 
or  prickles,  and  branching  lines.  The  frontal  plates,  and  the  plates 
next  to  the  large  gill-covers,  bear  most  of  these  markings*  The  teeth  are 
numerous,  small,  and  sharp;  as  in  most  pikes.  The  body  is  covered 
all  over  with  large  and  thick  quadrangular  scales,  disposed  in  oblique 
rows.  These  scales  are  generally  brittle  and  easily  detached  ;  and 
are  all  covered  with  a  dark  brown  or  blackish  enamel,  giving  the  fos* 
sil  aiich  appearance.  They  are  nearly  rectangular  in  the  thickest 
part  of  the  body,  but  become  rhomboidal  towards  the  tail,  where  they 
also  grow  smaller.  They  are  very  handsomely  imbricated,  the  middle 
of  each  scale  lying  over  the  junction  between  two  scales  before  it 
The  front  of  each  scale,  or  rather,  one  half  of  the  front,  is  often  more 
or  less  indented  ;  especially  where  the  scales  are  large.  The  tail  has 
not  been  rounded,  like  that  of  the  Esox  ossbus,  but  sharp-angled  and 
somewhat  forked,  like  that  of  the  Esox  stomias.  The  rays  of  the 
tail  are  composed  of  numerous  small  joints.  The  large  specimen^ 
*Fig.  U,  has  measured,  when  entire,  two  feet  or  more,  in  length ;  and 
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about  six  inches  or  more,  in  its  greatest  breadth.  The  Figure  does 
act  shew  the  whole  breadth,  nor  the  proper  shape,  of  the  fish ;  but 
that  of  a  pyrkous  nodule  iu  which  it  is  fixed.  An  oblong  piece  of 
pyrites  is  seen  attached  to  the  surface  of  the  fish.  The  tail  appears 
to  have  been  about  six  inches  broad,  at  its  termination.  The  imper- 
fect specimen,  Fig*  10,  has  been  a  smaller  animal;  and  might  be 
about  eighteen  inches  long,  when  entire.  It  has  a  pectoral  fin,  much 
bruised. 

Fragments  of  this  kind  of  fish  have  frequently  been  found. 
They  were  considered  as  glossopetrtB^  or  shark's  teeth,  till  the  speci- 
mens here  mentioned  were  discovered. 

Remains  of  fishes  that  teem  to  have  belonged  to  Iherayor^Aaie 
family  (the  genus  «aja),  have  been  found  near  Whitby,  in  the  alum 
shale,  particularly  at  Saltwick,  Some  specimens  are  very  large;  but 
they  are  generally  so  confused  and  imperfect,  that  we  have  not  given 
a  figure  of  any.  One  of  our  specimens  might  have  been  figured,  to 
shew  the  oddness  of  its  shape,  which  approaches  that  of  the  human 
frame.    It  was  brought  us  as  the  remains  of  a  petrified  child ! 

The  largest  and  most  remarkable  kind  of  fish  discovered  in  our 
strata,  it  that  which,  on  account  of  its  resemblance  to  the  crocodile 
or  lizard  family,  is  now  generally  termed  the  icHTHYOsAuaus,  or  lizard- 
fish.  For  an  acquaintance  with  the  structure  and  habits  of  this  fos- 
sil animal,  the  learned  world  is  under  great  obligations  to  Sir  Everard 
Home,  Bart.;  whose  researches  on  the  subject  have  been  published 
in  the  Philosophical  Transactions  for  1814,  1816,  1818,  1819,  1820. 
The  Rev.  W.  D.  Conybeare,  in  his  papers  published  in  the  Geological 
Transactions,  has  also  thrown  additional  light  on  the  nature  of  this 
curious  fish,  which  is  not  known  to  exist  in  a  recent  state.  In  some 
respects,  it  is  analogous  to  the  porpoise,  and  some  other  cetaceous 
animals,  having  a  long  snout,  furnished  with  numerous  sharp  teeth, 
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and  four  fins  or  paddlest  the  phalanges  of  which   are  composed   of 
numerous  small  flat  bones,  put  together  like  a  pavement* 

The  most  entire  specimen  which  we  have  obtained,  and  which 
was  found  in  the  compact  shale  in  October,  1821,  is  shewn,  PhXVl^ 
No.  4.  The  head  is  a  little  imperfect,  haviog  been  some  time  exposed 
on  the  scar*  It  lies  on  one  side,  displaying  one  of  the  eyes,  but 
none  of  the  teeth.  The  spine  is  remarkably  entire,  and  contains, 
from  its  commencement  to  the  point  of  the  tail,  one  hundred  and 
thirty  two  vertebraB,  Some  of  these  stand  upright,  some  lie  back- 
ward, and  some  forward ;  the  whole  having  sustained  a  great  pres- 
sure when  imbedded  in  the  shale,  in  consequence  of  which,  part  of 
the  spine  has  been  pressed  forward  upon  the  cranium*  The  whole 
skeleton,  following  the  curvature  of  the  spine,  measures  eight  feet  J 
eiglit  inches ;  of  which  length,  the  head  occupies  nearly  eighteen 
inches.  The  larger  vertebroe  are  near  two  inches  broad,  and  near  one 
inch  thick  at  the  edge,  the  middle  being  very  thin,  as  in  the  vertebrsB 
of  the  shark.  The  ribs  are  slender  and  numerous,  there  having  been 
more  than  forty  on  each  side.  They  are  all  crushed  flat,  those  on  the 
one  side  being  thrown  across  the  spine,  so  as  to  meet  those  of  the 
other  side.  Of  the  two  fore  paddles,  or  pectoral  fins,  only  one  is 
distinctly  seen,  at  A;  and  it  was  partly  injured  in  taking  up  the  fos* 
ail.  The  two  hind  paddles  are  both  seen  at  B,  lying  on  the  same 
side  of  the  spine.  They  are  muck  smaller  than  the  fore  paddles^ 
being  only  about  seven  inches  long,  while  the  fore  paddle  has  been 
about  ten  inches,  including  the  bone  that  looks  like  a  handle.  Be- 
hind the  handles  of  the  two  small  fins,  are  two  flat  oblong  bones» 
with  which  they  have  articulated,  and  by  means  of  which  they  have 
been  connected  with  the  spine,  some  other  bones  perhaps  intervening. 
Sir  Everard  Home  describes  the  animal  as  having  a  pelvis  similar  to 
that  of  the  crocodile.  The  spinous  processes  are  not  parts  of  the 
vertebrae,  but  distinct  bones  attached  to  them;  and  being  easily  se- 
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paratedi  they  are  often  wanting,  or  found  detached.  The  canal  for 
the  spinal  marrow  is  formed  by  a  cleft  passing  throogh  their  bases, 
close  to  the  vertebrae*  In  this  specimen,  the  processes  of  the  tail, 
which  is  of  a  great  length,  are  very  small*  Their  cross  section  re- 
sembles a  spur. 

No.  5,  PL  XVI,  is  the  head  of  a  specimen  from  Sal twick,  which 
has  been  about  the  same  size,  the  head  being  sixteen  inches  long,  and 
having  apparently  lost  about  two  inches  of  its  length.  The  head  is 
compressed  laterally;  but  shews  part  of  the  teeth,  and  gives  an  inter- 
esting view  of  the  eye,  where  we  observe  a  circular  bony  plate  in- 
closing a  round  cavity.  If  the  bony  ring  corresponds  with  the  iris, 
or  the  sclerotic  coat,  and  the  central  cavity  with  the  pupil,  the  eye 
must  have  been  very  large,  the  ring  being  above  three  inches  in  dia- 
meter. The  only  other  specimen  found  here,  shewing  the  eye  in  this 
state,  was  discovered  this  year,  1827,  and  is  now  in  the  Museum,  at 
York.  The  teeth  of  this  fish  are  conical,  and  smooth,  or  slightly 
ribbed  :  their  cross  fracture  exhibits  concentric  circles. 

.No. 6  is  a  paddle  which  has  belonged  to  a  larger  specimen.  It 
exceeds  seventeen  inches  in  length,  including  the  handle;  and  has 
been  some  inches  longer.  It  has  also  lost  part  of  its  breadth.  The 
arrangement  of  the  small  bones  is  somewhat  obscured  by  portions  of 
pyrites.  Two  bones  are  joined  to  the  handle,  three  succeed,  and  are 
followed  by  four;  and  thus  the  rows,  or  phalanges,  increase  fromHhe 
handle  outwards,  till  they  become  seven  or  eight  in  some  specimens; 
after  which  they  again  decrease,  towards  the  end  of  the  fin ;  the 
bones  all  along  diminishing  in  size,  according  to  their  distance  from 
the  handle.  The  rows,  and  consequently  the  bones,  appear  to  be 
most  numerous  in  the  larger  and  older  animals.  In  a  specimen  fi- 
gured by  Sir  Everard  Home,  there  is  a  fin  composed  of  above  two 
hundred  little  bones,  forming  eight  phalanges  in  the  middle  of  the 
fin.  Imperfect  paddles  of  a  size  much  larger  than  No.  6,  have  beea 
found  in  the  alum  shale. 
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On  Ihc  top  of  the  cranium^  in  a  large  specimen,  which  belonged 
to  Mr.  George  Watson,  and  was  afterwards  purchased  by  a  gentle- 
man in  Htilli  there  is  a  deep  hole,  corresponding  in  situation  with  the 
blow-hole  of  the  whale  or  the  dolphin ;  as  we  have  noticed  in  the 
description  of  this  specimen,  published  in  the  Memoirs  of  the  W^r- 
nerian  Society,  Vol,  111.  It  would  appear,  however,  from  more  re- 
cent discoveries,  that  this  hole  is  accidental ;  for  the  ichthyosaurus 
breathes  by  nostrils,  placed  a  little  before  the  eyes. 

The  largest  entire  specimen  lately  found,  measures  fifteen  feet 
four  inches,  if  extended  at  length;  but  it  only  occupies  thirteen  feet 
four  inches,  two  feet  of  the  tail  being  bent  back.  It  shewe  one  hun- 
dred and  forty  four  vertebrae ;  and  has  part  of  both  pectofal  fins,  and 
of  one  of  the  small  fins*  The  head,  which  is  nearly  a  yard  long,  has 
been  injured  by  long  exposure  on  the  scar.  This  interesting  speci- 
men, found  near  Saltwick,  was  purchased  for  the  Museum  of  the 
University  of  Edinburgh. 

It  is  necessary,  however,  to  remark,  that  the  fossil  animals  of 
this  kind  are  not  all  of  one  species.  Most  of  them  are  of  the  Jch-* 
thyosaurus  communis  o(  Conyhe^re;  but  some  are  of  other  species. 
His  1.  platyodon,  having  large  broad  teeth,  has  been  found  in  a  few 
iustances  in  the  alum  shale*  An  imperfect  head  of  this  species  is  in 
the  Whitby  Museum ;  and  the  cast  of  another,  which  was  also  fouud 
here,  is  in  the  Museum  which  belonged  to  the  late  Thomas  Hinder- 
Well,  Esq*  of  Scarborough.  Some  of  the  teeth  in  this  species  are 
about  three  inches  in  length,  and  are  broad  in  proportion ;  and  they 
are  «io  closely  set  together  in  the  jaw,  that  they  neem  as  if  they 
would  thrust  one  another  out  of  place.  We  have  some  imperfect  re- 
mains of  heads,  that  may  be  assigned  to  the  /.  tenuirostris  of  Cony- 
beare.  Perhaps  the  specimen  described  and  figured  in  the  Memoir?* 
of  the  Wernerian  Society,  Vol.  HI,  may  be  of  another  species ;  the 
head  being  somewhat  difi'erently  shaped,  and  the  snout  rather  longer, 
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tban  in  (he  /»  communis,  which  it  most  resembles. — Besides  all  these, 
there  is  another  species  found  here  (if  it  may  be  assigned  to  this  ge* 
bus),  distinguished  by  its  immense  size,  as  well  as  by  some  slight  Taria- 
tions  in  the  form  of  the  vertebrae.  We  have  in  the  Museum  21  ver- 
tebrae, found  at  Saltwick,  nearly  of  the  same  shape  as  those  of  the 
ichthyosaurus,  each  measuriug  about  seven  inches  in  diameter,  and 
three  inches  in  thickness  at  the  edge;  resembling  in  size,  but  not  in 
shape,  the  vertebrae  of  the  largest  Greenland  whales.  When  we 
consider,  that  the  largest  vertebrae  of  No.  4,  PL  XVI,  measure  less 
than  two  inches  in  diameter,  and  less  than  one  inch  in  thicknesst 
though  that  specimen  has  been  nearly  nine  feet  long;  it  is  easy  to 
tee,  that  the  animal  to  which  these  huge  vertebrae  have  belong- 
ed, must  have  been  above  forty  or  perhaps  fifty  feet  in  length  !  Por- 
tions of  paddle  bones,  scapular  bone?,  &c.,  of  a  vast  size,  have  also 
been  found,  and  may  belong  to  the  same  animaL  If  it  is  of  the  ich* 
thyosftunts  family,  we  may  well  name  it  I,  gigmUeus.  There  is  in  the 
Mus^eum  another  portion  of  a  spine,  consisting  of  six  vertebra,  each 
of  which  is  about  5  inches  in  diameter  and  2^  inches  on  the  side> 
with  very  large  processes  adhering*  If  they  belong  to  the  same 
kind  of  animal,  they  must  be  from  a  different  part  of  the  vertebral 
column^  as  their  form  is  not  exactly  the  same. 

The  remains  of  the  ichthyosaurus  have  been  found  in  considerable 
quantity  in  the  alum  shale.  Within  the  last  eight  or  ten  years,  more 
than  thirty  specimens  have  been  discovered  by  Brown  Marfihallt  a 
carpenter  in  Whitby  ;  whose  imlefatigable  researches  have  brought  to 
light  a  great  number  of  our  most  interesting  fossils.  Most  of  these 
were  found  at  or  near  Saltwick,  in  the  main  bed  of  the  alum  shale. 

But  this  fossil  animal  is  not  peculiar  to  the  aluminous  strata.  Its 
vertebrfiB  have  been  discovered  in  the  second  shale  at  Malton,  and 
in  the  oolite,  near  the  same  place ;  in  which  strata,  its  teeth  and  other 
remains  have  also  been  found.      No.  14,  PL  XVL  is  a  toolh  from  the 
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oolite,  correspoiiding  with  the  teeth  of  the  ichthyosaurus,  having  the 
same  cooical  forrap  and  finely  striated  surface.  —  No.  15,  also  from 
the  oolite,  is  a  tooth  of  another  animal,  evidently  of  a  different  ge- 
nus, being  flat  or  lancet-shaped,  like  the  teeth  of  the  shark ;  from 
which  it  differs,  in  not  being  serrated.  —No.  12  is  a  bone  of  a  fish, 
which  we  may  also  notice  here,  though  it  is  from  the  alum  shale,  and 
was  found  at  Rockcliff.  The  same  kind  of  bone  has  been  found  in 
the  lias  in  the  south  of  England.  It  is  supposed  to  be  the  dorsal  fin 
of  some  fish,  not  yet  ascertained* 

Along  with  the  ichthyosaurus,  our  alum  shale  contains  the  re- 
mains of  another  large  animal,  called  the  plesiosaurus.  The  noble 
specimen  dii^covered  in  the  lias  at  Lyme  Regis,  in  1823,  has  enabled 
MS  to  identify  E^everal  of  the  bones  of  this  rare  fossil 'animal;  of  which 
no  entire  specimen,  and  no  head,  has  yet  been  found  in  our  strata. 
A  specimen  shewing  a  great  part  of  the  spine,  several  of  the  paddle 
bones,  portions  of  ribs,  and  some  of  the  huraero-sternal  bones,  is  the 
best  that  we  have  obtained.  Other  portions  of  the  vertebral  column, 
of  the  ribs,  the  fin  bones,  and  the  breast  bones,  are  in  the  Museum ; 
and  from  the  size  of  part  of  them,  it  appears,  that  some  of  these 
animals  have  been  truly  gigantic. 

This  animal,  as  may  be  seen  more  fully  described  in  the  Geolo* 
gical  Transactions,  Vol*  1,  Second  Series^  is  nearly  allied  to  the  ichthy- 
Oiaurus ;  between  which  and  the  crocodile,  it  holds  an  intermediate 
place.  Its.  vertebra?  are  less  cupped,  and  more  oblong,  than  those  of 
the  ichthyosaurus,  the  length  of  some  being  nearly  equal  to  their  di- 
ameter; as  we  have  shewn  in  the  specimens,  PL  XVI,  Nos.  7  and  8, 
which  are  from  two  different  parts  of  the  spine.  The  ribs  are  more 
round  and  strong,  as  seen  at  No.  7,  A;  and  the  spinous  processes  are 
firmly  attached  to  the  spine,  and  have  strong  lateral  processes  on  each 
tide.  Some  separate  vertebrae  of  the  ichthyosaurus  are  shewn,  for 
ibe  purpose  of  comparison,   behind  No<  3,  and  at  No.  9;  the  latter 
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being  one  of  the  largest  vertebriE.  The  bones  of  the  phalanges  in 
the  paddles  of  the  plesia»aurus  are  all  oblongs  as  seen  at  No.  16,  ex* 
cept  a  few  nearest  to  the  handle  bone.  This  last  is  longer  than  in 
the  icbthyosauras ;  and  of  the  two  bones  next  to  the  handle,  one  is 
oblong,  the  other  crescent-shaped* — Whether  our  plesiosaurus  has 
had  the  same  unnatural  length  of  neck  as  that  of  Lyme  Regis,  fitly 
termed  P.  doUchodeirus,  remains  to  be  ascertained.  Most  of  the 
vertebrae  of  this  animal,  discovered  here,  measure  about  2^  inches  in 
diameter,  and  C  inches  in  length ;  as  is  the  case  in  the  specimen 
No*  8.  One  vertebra  in  the  Museum,  from  the  alum  shale  near  Loft- 
house,  has  this  peculiarity,  that  it  is  only  in  a  semi-petrified  state  ; 
being  light  and  porous,  especially  on  one  side,  where  the  processes 
have  been  broken  off,  and  the  cavernous  texture  of  the  bone  is  fully 
displayed :  while  the  other  side,  which  is  more  compact,  has  some 
alum  shale  adhering  to  it — It  is  hoped,  that  future  researches  in  our 
shale,  may  be  rewarded  with  the  discovery  of  more  complete  speci- 
mens of  this  curious  animal  than  have  hitherto  been  found. 

But  our  noblest  fosttil  animal  is  the  crocodilb;  the  specimen 
figured,  PL  XVI,  No.  1,  and  now  in  the  Whitby  Museum,  being  the 
finest  of  the  kind  hitherto  known  to  exist,  either  in  our  own  country, 
or  any  other.  This  valuable  relic  of  a  former  world  was  discovered 
by  Brown  Marshall,  in  December,  1824,  in  the  face  of  the  steep  alum 
cliff  beyond  Saltwick;  and  after  great  labour,  in  taking  it  out,  and 
subsequently  clearing  away  portions  of  shale  that  adhered  to  it,  and 
rearranging  the  parts  which  had  unavoidably  been  broken  in  taking 
it  out,  —  it  assumed  the  form  shewn  in  the  Plate.  The  pieces  into 
which  it  broke,  are  arranged  in  the  same  order  and  position  as  they 
had  in  the  aluminous  matrix;  with  this  difference,  that,  as  the  neck 
had  been  completely  twisted  round,  the  animal  being  found  with  the 
belly  uppermost,  while  the  head  lay  in  its  natural  position,  we  have 
taken  the  liberty  to  reverse  the  whole  specimen,  except  the  head,  and 
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two  cervical  verlebrae  imbedded  in  the  game  mass  with  it*  Tbas  the 
animal  \n  nearly  restored  to  its  original  shape,  and  presented  in  a 
more  interesting  form  than  that  into  which  it  had  been  twisted. 

Like  all  our  larger  petrifactions,  this  animal  lay  in  a  position 
nearly  horizontal,  being  in  the  plane  of  the  strata  containing  it;  the 
head  was  towards  the  sea,  white  the  tail  extended  back  into  the  alum 
rock*  It  was  detected  by  its  snout  protruding  a  little  from  the  front 
of  the  clifl*;  and  this  part  having  been  exponed  to  the  action  of  the 
atmosphere,  has  been  greatly  mutilated,  successive  portions  having 
dropped  off,  and  fallen  on  the  beach.  One  of  these  pieces,  four 
inches  long,  was  picked  up  at  the  time  of  the  discovery,  and  is  now 
restored  to  its  place.  Fortunately  we  have  an  entire  head  of  a  smaller 
specimen,  figured  at  No,  2,  PI,  XVI;  from  which  we  can  estimate  the 
original  length  of  this  part  of  the  great  fossil.  In  taking  oal  the 
specimen,  part  of  the  tail  was  left  behind ;  but  this  part,  consisting  of 
four  vertebrae,  was  dug  out  in  1827,  and  now  occupies  its  proper 
place;  so  that  this  extremity  of  the  animal  is  entire,  with  the  excep- 
tion of  most  of  the  processes,  and  a  very  few  fragments  that  were 
broken  off  from  the  vertebrae  in  taking  them  out. 

The  entire  length  of  the  specimen,  following  the  curvature  of  the 
vertebral  column,  is  fifteen  feet,  six  mches;  but  as  more  Ihan  two  feet 
and  a  half  of  the  snout  has  been  lost,  the  animal,  when  alive,  must 
have  been  rather  more  than  eighteen  feet  long ;  which  is  the  length 
of  a  full  grown  crocodile  of  the  Nile.  This  fossil  crocodile,  how* 
ever,  is  more  allied  to  the  Gavial,  or  crocodile  of  the  Ganges,  bavinf;^ 
a  very  long  and  slender  snout.  The  length  of  the  entire  head,  No.  2, 
ii%  two  leet  three  inches;  and  its  greatest  breadth,  nearly  6  inches* 
The  greatest  breadth  of  the  head  of  No.  1  is  rather  more  than  double, 
being  twelve  inches;  so  that  its  whole  length  must  have  exceeded 
four  feet  six  inches;  of  which  we  have  here  scarcely  two  feet,  in- 
cluding ihe  detached  piece  found  on  the  beach, 
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The  eyes  have  been  like  those  of  most  crocodiles,  the  orbits 
being  smalU  and  placed  near  together,  on  the  upper  part  of  the  cra> 
nitim.  Behind  them  are  two  large  oblong  /oss€b^  parted  only  by  a 
thin  ieptum  in  the  middle,  and  extending  to  the  edge  of  the  craninm 
on  each  side.  At  a  short  distance  before  the  orbits,  are  the  two 
noitrils,  which  are  narroir  and  oblong.  These  are  not  seen  in  No.  % 
the  specimen  having  been  injured  in  that  part.  There  is  no  appear* 
ance  of  nostrils  towards  the  muzzle,  where  those  of  the  crocodile  are 
usually  found.  The  teeth,  a«s  in  the  gavia),  are  small,  and  very  nu- 
merous; being  above  70  in  each  jaw,  or  upwards  of  140  in  alL  They 
do  not  form  an  uDdulatitig  line,  as  in  the  jaw  of  the  common  croco* 
dile;  but  run  in  a  straight  line,  like  those  of  the  ichthyosaurus.  At 
the  extremity  of  the  muzzle,  the  upper  jaw  is  extended  a  little  on 
either  side;  projecting,  with  its  angular  teeth,  ovef  the  sides  of  the 
under  jaw.  These  projecting  angles  of  the  muzzle  are  scarcely  dis- 
cernible in  No.  2;  but  they  are  clearly  seen  in  No*  3,  another  head, 
discovered  in  July,  1827,  and  now  in  the  possession  of  Arthur  Strick- 
land, £sq.,  of  Boynton  Hall.  This  head  was  found  with  the  under 
side  uppermost,  as  shewn  in  the  figure.  It  measures  between  3  and 
4  feet  in  length ;  being  not  much  inferior  in  size  to  the  head  of  No.  1, 
in  its  entire  state. 

The  whole  vertebral  column  of  No*  J,  is  composed  of  64  ver* 
tebrae,  being  four  more  than  in  the  Nilotic  crocodile.  As  most  of  the 
ribs,  and  of  the  processes,  have  been  more  or  less  displaced,  and 
several  of  the  vertebrae  are  in  a  great  measure  concealed  in  the  mass, 
it  is  not  easy  to  say,  what  proportion  of  vertebrae  may  be  assigned  to 
the  neck,  the  back,  the  loins,  or  the  tail«  But  Ihey  seem  to  be  in  this 
proportion:  7  or  8,  cervical;  12  or  13  dorsal;  5  or  6,  lumbar;  2  sa- 
cral; and  36  or  37,  caudal.  Of  the  dorsal  and  lumbar  vertebra,  little 
is  seen,  except  their  spinous  processes,  which  run  in  a  tolerably  regu-^ 
lar  line  along  the  back.    On  both  sides  of  this  line,  we  see  portions 
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of  the  scaly  crust;  but  especially  on  the  left  side,  where  the  scales 
run  without  interruption  throughout  the  whole  length  of  the  body; 
shewing  parts  of  above  twenty  rings,  or  rows  of  scales,  that  have 
passed  round  the  body,  or  at  least  across  the  backr  These  scales 
are  nearly  square,  particularly  in  the  middle  of  the  body;  where 
they  are  largest,  and  where  several  of  them  are  carinated,  as  on  the 
back  of  the  common  crocodile.  The  scales  are  generally  about  three 
inches  square,  about  7  or  ,-q  of  an  inch  in  thickness,  light  grey  within, 
but  blackish  on  the  surface;  which  is  marked  all  over  with  indented 
pits,  of  various  forms  and  sizes,  as  we  see  in  the  scales  of  the  recent 
alligator.  On  the  right  side  of  the  body,  where  many  of  the  scales 
have  been  removed,  portions  of  the  ribs  are  seen;  and  near  to  one  of 
them,  is  an  imperfect  ammonite.  The  scales  of  the  belly,  which  are 
BOt  shewn  in  the  drawing,  are  of  the  same  form  as  those  on  the  back; 
bat  Done  of  them  are  carinaled.  Several  broken  and  detached  scales 
wme  taken  out  with  the  specimen,  and  more  were  discovered  in 
§evclnng  for  the  end  of  the  tail. 

Of  the  bones  of  the  sternum,  and  the  anterior  extremities,  only 
aome  fragments  were  found,  and  these  so  much  injured  and  displaced, 
tkzt  00  interesting  view  of  them  can  be  given.  Yet  portions  of  the 
rmdhUf  the  ulruif  &c.,  were  found  nearly  in  their  proper  places.  The 
aacfal  ar  posterior  extremities  are  almost  entire:  and  it  is  observable, 
IktA  tba  bcmea  of  the  right  leg  are  thrown  directly  over  those  of  the 
httL  The  oifemoris  of  each  is  entire,  as  are  also  the  tibia  and  Jihula. 
IW  tarsal  bones  are  in  their  proper  situation;  but  the  phalanges  were 
br<4ceB  into  numerous  fragments,  in  taking  out  the  specimen,  that 
fksrt  of  the  rock  being  soft  and  firiable*  Yet  the  terminations  of  the 
|ifcislsiifes  of  one  foot  are  preserved,  being  kept  together  in  one  piece 
^  jlialaf    and   they  are  highly  interesting,  as  they  shew  the  three 

i  of  tbe  first  three  toes,  at  a,  6,  and  c,  the  last  of  which  is  broken, 
bMO  thrown  back  out  of  its  place;  and  the  fourth,  or  outer- 
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most  toe,  d,  which  has  no  claw;  correspondiiig  exactly  with  the  hind 
foot  of  the  recent  crocodile,  which  has  three  toes  with  claws,  and  a 
fourth  without  a  claw. 

The  ds^ay^^nem  are  nearly  in  their  proper  places;  and  at  the 
spot  where  they  are  joined  to  the  body,  we  see  some  portion  of  the 
bones  of  the  pelvis^  resembling  the  corresponding  bones  of  the  Nil- 
otic crocodile. 

The  discoTery  of  this  matchless  fossil  has  thrown  light  on  some 
former  discoveries.  The  head  in  Mr.  HinderwelTs  collectioo,  which 
we  gave  in  our  First  Edition,  PI.  XVI.  No,  2,  as  that  of  an  ichthyo- 
saurus, is  doubtless  that  of  a  crocodile.  A  larger  ftpecimen,  more 
recently  discovered,  and  now  in  the  York  Museum,  shewing  the  head, 
and  many  of  the  vertebrae,  of  what  we  fancied  to  be  a  plesiosauius, 
is  in  like  manner  identified.  The  same  remark  applies  to  a  handsome 
little  specimen  in  that  Museum,  presented  by  Mr,  Bird.  We  have 
also  no  reason  to  doubt,  that  the  animal  found  on  the  scar  by  Messrs. 
Chapman  and  Wooller,  in  January,  1758,  described  and  figured  in  the 
Philosephical  Transactions,  Vol.  L,  in  the  Gentleman's  Magazine^ 
Vol.  30,  and  in  the  Scarborough  Catalogue,  —  was  a  genuine  croco- 
dile; and  we  entertain  the  same  opinion  of  the  fossil  animal  of  1791, 
found  between  Staiths  and  Runswick.  Both  these  specimens  are  de- 
scribed in  the  History  of  Whitby,  Vol.  II|  p.  779,  780.  The  former, 
which  was  found  near  the  east  pier,  was  12  feet  long,  had  a  narrow 
snout,  and  oblong  vertebrte,  as  seen  in  Wooller*s  rude  drawing;  and 
part  of  an  os  femoris  is  said  to  have  been  attached  to  it  The  latter 
was  15  feet  long,  and  in  the  leugth  of  the  tail,  and  form  of  the  ver- 
tebrae, resembled  our  great  crocodile.  A  drawing  of  it,  taken  on  the 
spot,  shews  some  lozenge-shaped  marks  on  the  sides,  which  we  be- 
lieve to  have  been  part  of  the  scales.  This  specimen,  which  was  ex^ 
amined  by  Lord  Mulgrave,  Sir  William  Strickland,  and  others,  ap- 
pears to  have  been  destroyed,   partly  by  the  sea,  and  partly  by  the 
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hand»4  of  maa.  The  only  other  epecimeu  shewing  Bcales»  known  to 
have  occurred^  is  ti^at  of  Arthur  Stricl$Iand»  £^q.i  found  this  year,  a$ 
noticed  above* 

The  remains  of  the  crocodile  are  not  peculiar  to  the  alum  shale. 
An  tnterestiitg  specimen  of  this  animalt  pow  in  the  York  Mqseum, 
was  found  in  the  Malton  oolite;  and  bones  of  a  crocodile  like  Ifae 
gavial  have  been  found  also  in  the  oolite  near  Oxford  ;  a^  stated  in 
the  Geological  Transactions,  Vol.  V,  p.  591- 

We  may  add,  under  this  head»  that  other  inierestiqg  bones,  vhich 
y/e  cannot  asaign  to  any  known  animal,  have  been  discovered  in  the 
alum  shale,  and  may  be  seen  in  our  Museum*  Whetherany  of  them  be* 
long  to  the  ueoalosaubus  of  the  south  of  Englandt  remains  to  be 
ascertained. 

quAi»RUPS0S. 

No  remains  of  quadrupeds,  distinct  from  the  amphibious  tribes, 
are  known  to  have  been  found  in  our  regular  strata ;  but  such  relics  have 
been  met  with  in  considerable  quantity  in  the  alluvial  beds,  or  in  de- 
posits near  the  surface. 

The  bones  and  horns  of  animals,  not  now  inhabitants  of  Britain, 
but  supposed  to  have  lived  here  at  the  distance  of  many  cenlurie^, 
are  occasionally  met  with,  particularly  in  peat  bogs-  The  head  of 
the  VEU6,  or  wild  ox^  with  enormous  horns,  has  sometimes  been 
discovered.  A  large  specimen,  as  we  have  learned,  was  found  in 
Farndale,  some  years  ago;  but  it  was  not  preserved,  nor  submitted 
to  the  examination  of  any  scientific  inquirer.  The  elk,  a  gigantic 
species  of  stag,  often  found  in  the  bogs  of  Ireland,  is  rare  in  Britain. 
A  good  specimen  of  the  head  and  horns  of  this  noble  animal  was 
discovered  on  the  shore  at  Skipsea,  January  31,  1827;  imbedded 
partly  in  a  peat  bog,  and  partly  in  the  clay  under  it.  Each  of  the  horns 
is  S  feet  long,  and  the  distance  between  their  remotest  antlers  is  not 
leas  than  9  feet.     This  valuable  relic  is  now  the  property  of  Arthur 
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Stricklatid,  Esq.  It  nearly  corresponds  in  form  and  size,  with  the 
head  and  horns  of  the  famoas  Isle  of  Man  elk  in  the  Edinburgh  Mu- 
seum; but  is  snialler>  and  less  complete,  those  parts  which  were  im* 
bedded  in  the  peat  being  partially  decayed » 

J     But  oar  district  has  furnished  numerous  relics  of  animals,  which 
cannot  well  be  supposed  to  have  lived  here  since  the  deluge* 

The  remains  of  the  elephant  have  been  discovered  in  our  allu- 
vial beds;  particularly  the ^rineforf,  and  the  tusks^  the  most  durable 
parts  of  that  huge  animal.  Two  grinders  were  found  in  the  alluvium 
near  Robin  Hood's  Bay  above  20  years  ago.  The  largest  is  in  the 
possession  of  Jonathan  Sanders,  Esq,  It  corresponds  with  the 
grinder  of  the  Asiatic  elephant;  the  masticating  surface  displaying 
12  or  13  double  plates  of  ivory,  alternating  with  a  yellow  bony  sub* 
stance.  This  surface  is  more  than  six  inches  long,  and  three  broad ; 
the  depth  of  the  root,  from  that  surface,  is  nine  inches;  and  the 
diagonal  or  greatest  dimension  of  the  tooth,  12  inches.  It  weighed 
above  13  pounds  when  found,  but  has  lost  a  little  of  its  weight  and 
its  compactness.  The  roots  and  angular  parts  had  been  rounded  off 
by  friction,  and  were  further  mutilated  by  the  person  who  found  it. 
Some  of  the  plates  nearest  the  root,  as  in  the  living  elephant,  do  not 
run  quite  across,  but  display  only  their  digitated  processes  in  lines  of 
rings;  and  the  rudiments  of  newer  plates  appear  in  similar  round 
processes,  on  the  sloping  surface  descendiDg  towards  the  roots.  The 
small  grinder  found  with  this,  now  in  the  Whitby  Museum,  is  very 
compact,  and  has  the  roots  ;  but  its  shape  has  also  been  injured  by 
attempts  to  improve  its  appearance,  it  has  belonged  to  a  younger 
elephant,  having  fewer  plates  on  the  upper  surface,  and  a  greater 
proportion  of  them  displaying  rows  of  circles,  A  small  but  very 
perfect  specimen,  also  in  the  Museum,  was  fonnd,  in  1825,  near  the 
Whitby  spaw,  having  fallen  down  from  the  alluvial  cliff  adjacent.  It 
is  figured,  Pi  XVII,  No,  L    Another  grinder  of  a  large  size,  but  not 
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compact,  was  found  gome  years  ago  near  Lofthouse;  and  other  large 
specimens  have  been  discovered  near  Bridlington.  Part  of  an  ele- 
phant's tusk,  18  inches  long,  and  5  in  diameter  at  the  broadest  end, 
was  taken  out  of  the  alluvial  cliff  near  Scarborough  spaw,  some 
years  ago.  Similar  fragments  have  bten  found  at  Bridlington  and 
other  places. 

But  the  chief  repository  for  the  bones  and  teeth  of  quadrupeds 
in  our  district,  is  a  cavern  in  the  oolite,  at  Kirkdale,  near  Kirkby 
Moorside,  discovered  in  July,  182L 

Ihis  now  celebrated  cave  is  at  a  quarry  on  the  side  of  the  old 
Helms! ey  road,  little  more  than  100  yards  to  the  south-east  of  Kirk* 
dale  church,  and  about  1 30  feet  from  Hudge-beck,  on  its  eastern 
bank.  The  quarry,  which  is  wrought  chiefly  to  procure  stone  for 
repairing  roads,  fronts  the  south  or  south-west.  Here  the  oolite 
strata  gently  dip  towards  the  south,  till  they  sink  under  the  alluvial 
plain,  about  a  furlong  to  the  south  of  this  spot;  and  hence  the  banks 
of  the  stream^  which  are  lofty  at  some  distance  above  Kirkdale,  are 
here  scarcely  higher  than  about  60  or  65  feet.  They  present  the 
same  steep  but  smooth  slopes  as  we  find  in  the  northern  fronts  of  the 
oolite  hills  (see  p.  67),  the  broken  edges  of  the  strata  being  covered 
with  the  alluvial  soil,  in  which  Ireet*  are  here  growing.  The  oolite  at 
the  quarry  is  of  a  hard  quality,  especially  where  it  acquires  a  blueish 
colour;  passing  into  a  kind  of  blue  or  grey  limestone,  that  is  only 
imperfectly  oolitic. 

The  cave  was  found  by  the  labourers  at  the  quarry,  about  30  feet 
below  the  top  of  the  bank,  and  35  feet  above  the  level  of  Hodge- 
beck,  Having  removed  the  alluvium  from  above  a  fresh  piece  of  the 
rock,  in  the  north  part  of  the  quarry,  and  having  wrought  this  rock 
downwards  for  a  few  feet,  they  discovered  an  oblong  opening,  run* 
ning  horizontally  from  the  slope  of  the  bank  eastward,  and  then 
makiog  a  turn  to  the  north-east,  in  which  direction  it  was  found  to 
penetrate  far  into  the  rock* 
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might  stiU  be  seen  in  the  uacorered  part  of  the  ca?e;  but  no  progress 
had  been  made  into  the  int^riorp  further  than  about  40  or  fiO  feet;  the 
passage  being  blocked  op  by  the  pillars  of  stalactite  that  hung  like 
icicles  from  the  roof,  and  the  mud  and  stalagmite  that  covered  the 
floor.  The  cave  was  soon  after  cleared  and  explored,  a  great  way 
into  the  rock,  by  the  exertions  of  J.  Gibson,  Esq.,  of  Stratford,  Essex^ 
who  carried  off  a  large  and  valuable  collection  of  the  bones  to  Lou* 
don;  and  Wm<  Salmond,  Esq.  afterwards  penetrated  mueh  further 
into  the  distant  recesses  of  (he  cavern*  and  obtained  also  an  excellent 
collection  of  relics,  with  which  he  has  enriched  the  York  Museum^ 
and  other  Literary  Institutions.^ 

The  greatest  length  of  the  cave,  as  far  as  it  has  been  explored^ 
is  near  300  feet,  from  its  original  entrance,  or  250  from  its  present 
entrance.  In  entering  at  the  latter,  you  find  the  path  gradually  as- 
cend ing  and  contracting;  and  having  proceeded  56  feet,  you  see  a 
chasm  on  the  right,  which  winding  round,  leads  into  the  main  path 
by  two  different  fissures.  Leaving  that  chasm  on  the  right,  where 
the  cave  is  only  2^  feet  high,  you  make  a  slight  turn  to  the  left,  and 
descend  gradually,  till,  at  the  distance  of  S5  feet,  you  enter  a  little 
chamber,  7  feet»  by  8  or  9,  and  6  feet  high.  In  the  N*  W.  angle  of  the 
chamber,  is  a  narrow,  low  chasm,  unexplored,  through  which  the 
water  that  oozes  into  the  cave  finds  an  outlet  downwards;  and  at  the 
S.  £.  angle  is  one  of  the  fissures  communicating  with  the  circuitous 
path  above  noticed.  At  the  chamber,  you  turn  about  10  feet  to  the 
righty  and  then  winding  round  a  point  on  the  left,  you  advance  east* 

*  Mr.  SilBond  tmplojtd  worktnen  io  clearing  out  the  oare^  daring  several  ireeks;  the 
pIQpfktoirt  of  Uie  grcmod  liberally  permitdikg  these  excavatioDS  to  go  forward,  lor  the  beaeSt 
of  iCMsee.  The  entrance  to  the  ca?e  is  in  the  property  of  the  Rev.  Archdeacon  Wraogham, 
wtt  &(Sba%,  being  ^t  of  the  WeUboni  estate;  the  further  part  of  the  cave  Is  in  the  property 
il  B^tert  P^teh,  E§\,,  of  Kirkby  Mtorside.  The  Be?.  W.  fiaalmead*  who  has  described  the 
I  asid  ICi  eootents,  in  his  HisToaiA  Rib?allkkbis»  took  an  actife  part  in  examiniiig  the 
I,  aod  elilaifiiiig  relics.  The  Taluable  collection  io  the  Wbitbj  MuseuiDi  that  m  the  HoU 
i^  and  sef  eral  others^  were  ehieflj  proeored  bj  his  exertions* 
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tlie  stalactite  on  the  sides*  Most  of  the  bones  were  in  the  mud,  some 
totally,  and  others  partially  covered;  while  several  were  lying  oo  the 
surface.  The  latter  were  usually  the  best  preserved,  at  least  their 
upper  sides,  which  were  fresh  and  smooth,  while  the  sides  teaching 
the  mud  were  often  found  rough,  discoloured,  and  cracked. 

The  bones  were  not  petrified,  but  only  preserved,  being  nearly 
in  the  state  of  grave  bones;  and  some  of  lhem>  especially  in  wet 
parts  of  the  cave,  were  much  decomposed,  ready  to  crumble  to 
pieces,  while  others  were  hard  and  compact  Several  bones  were 
pretty  entire,  but  by  far  the  greater  part  were  fragments,  and  muti- 
lated bones.  Some  teeth  were  found  remaining  in  the  jaw  bones,  and 
many  were  scattered  about  loose,  and  generally  broken.  A  quantity 
of  comminuted  pieces  of  bones  were  found  in  the  mud,  sometimes 
clotted  into  lumps ;  and  small  roundish  baits  were  also  met  with, 
supposed  to  be  album  gra^cum,  or  the  fecal  remains  of  the  hyaenas. 
Many  of  the  bones  had  little  appearance  of  being  water-worn;  but 
a  very  large  proportion  of  them,  especially  those  from  the  furthest 
branches  of  the  cave,  were  obviously  rounded  and  smoothed,  like 
bones  that  have  long  been  tossing  about  on  the  shore.  In  many  in- 
stances, the  concave  or  inner  side  of  a  jaw-bone,  or  other  curved  bone 
or  fragment,  was  scarcely  at  all  worn,  that  side  being  sheltered ;  while 
the  convex  side,  being  much  more  exposed,  was  rubbed  down  and 
polished.  As  might  be  expected,  the  solid  bones  are  most  entire, 
white  the  marrow  bones,  being  hollow,  are  generally  broken;  and 
their  fractures  are  of  all  forms,  longitudinal  and  cross,  straight  and 
curved. 

These  facts  it  was  necessary  to  state,  as  some  of  them  have  been 
overlooked,  and  misrepresented. — ^Let  us  now  take  notice  of  the 
different  kinds  of  animals,  whose  bones  or  teeth  were  discovered  in 
the  cave:  and  here  we  shall  find,  that  though,  in  point  of  extent,  our 
cavern  cannot  be  compared  with  that  of  Gaylenreuth,  and  other 
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astragalus  bone,  also  less  than  half  size.  This  and  other  bones  of  the  hind  leg  of  iii  ox 
are  in  the  Museum. 

Dbbe.  The  remains  of  the  deer  are  still  more  abundant.  Dr.  Bnckland  notices  three 
different  species;  the  largest  agreeing  in  sise  vith  the  elk^  the  next  with  the  red  deer,  and 
the  smallest  with  the  fallow  deer.  He  figures  se?eral  teeth^  and  some  fragments  of  horns. 
No.  15,  PI.  XVII,  is  the  root  of  a  stag's  horn,  of  a  large  size,  being  abo?e  thre^  inches  in 
diameter.  ScTcral  teeth,  and  part  of  an  upper  jaw^  maj  be  seen  in  the  Museum.  It  is  re- 
markable^ that  the  rounded  state  of  the  base,  in  the  horns  found  in  the  ca?e,  shews  that  they 
have  been  shed  from  the  head^  not  broken  off  by  Tiolence  3  a  circumstance  which  may  help 
to  indicate  the  season  of  the  year  when  these  remains  were  deposited. 

HTiENA.  The  remains  of  this  carnivorous  animal  are  exceedingly  abundant.  Tusks 
have  been  found  sufficient  to  furnish  the  jaws  of  perhaps  200  hysnas^  of  different  ages,  and 
in  different  states.  No.  17,  PI.  XVII^  is  the  left  side  of  a  lower  jaw^  nearly  entire,  with  the 
tusk,  and  all  the  four  grinders.  No.  3  is  a  fragment  of  the  upper  jaw,  left  side,  with  the 
secondary  tusk,  and  two  incisor  teeth.  The  want  of  the  principal  tusk  made  us  formerly 
mistake  this  for  part  of  a  wolf's  jaw.  No.  6  is  a  metatarsal  bone.  Other  bones  of  the 
toes,  and  several  teeth,  and  fragments  of  jaws,  &c.,  are  in  the  Museum.  Many  interesting 
specimens  are  figured  by  Dr.  Buckland,  and  compared  with  analogous  parts  of  the  Cape 
hyeena,  with  which  that  of  our  cave  corresponds.  The  skull  of  a  hyeena,  the  only  one  found, 
was  obtuned  by  Mr.  Salmond  in  one  of  the  distant  branches,  lying  on  the  top  of  the  mud. 

Lion.  Part  of  a  tusk  corresponding  with  that  of  the  lion  is  in  the  Museum,  and  other 
tusks  of  that  kind  are  stated  to  have  been  found. 

I'iGBR.  The  tusk  of  the  lion  so  nearly  resembles  that  of  the  tiger,  that  we  may  have 
mistaken  the  latter  for  the  former.  At  any  rate,  the  tiger  is  among  the  animals  whose  re- 
mains were  found  here;  two  large  canine  teeth,  and  a  grinder,  of  the  tiger,  having  htea 
identified,  as  noticed  by  Dr.  Buckland. 

Bear.  A  few  tusks  of  this  animal,  corresponding  with  those  of  the  Urstis  speUeut  of 
the  Gcrmati  cares^  have  been  found.      One  is  figured  by  Dr>  Buckknd.  and   ai^   hm 
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den;  and  supports  this  idea  by  many  plaufiible  arguments,  which  the 
reader  will  find  at  large  in  his  Reliqui^  Diluvian^,  and  in  his  Es- 
say in  the  Philosophical  Transactions  for  1822.  But,  while  we  are  sen- 
sible of  the  value  of  his  researches  into  this  subject,  we  are  decidedly 
of  opinion,  that  Kirkdale  cave  never  was  the  habitation  of  any  living 
animals,  and  that  the  relics,  as  well  as  the  mud,  found  there,  must 
have  been  drifted  in  by  the  waters  of  the  deluge.  Immense  masses 
of  animal  matter  were  at  that  era,  floating  about ;  and  descending  to 
the  bottom,  would  be  drifted  into  chasms  and  hollows  that  were  then 
open;  and  if  this  cave  had  outlets  at  both  ends,  as  is  not  improbable^ 
the  flux  and  reflux  of  the  water,  might  not  only  introduce  the  bones 
and  mud,  but  contribute  to  break,  polish,  and  mix  the  animal  re* 
mains,  beyond  what  had  been  done  while  they  were  tossing  about^ 
previous  to  their  introduction.  On  this  supposition,  all  the  phenomena 
of  the  cave  may  easily  be  accounted  for.  The  relics  of  animals, 
great  and  small,  old  and  young,  beasts  and  birds,  would  be  found 
blended  together  in  wild  confusion;  the  larger  bones,  especially  the 
hollow  or  marrow  bones,  would  almost  all  be  broken;  some  bones, 
or  parts  of  bones,  would  be  polished  or  worn,  by  rubbing  against  one 
another,  or  against  the  sides  of  the  cavern;  while  other  bones,  or 
portions  of  bones,  sheltered  by  their  situation,  by  their  form,  or  by 
portions  of  flesh  adhering  to  them,  would  retain  their  surface.  The 
great  abundance  of  the  relics  of  the  rat,  the  hyaena,  and  the  deer, 
might  be  the  result  of  accident;  it  having  so  happened,  that  more  of 
their  remains  were  in  the  masses  that  floated  hither,  or  a  greater  pro- 
portion of  them  drifted  into  the  cavern.  As  to  the  album  gr^ecumt  if 
it  is  such,  it  would  exist  in  the  intestines  of  the  dead  hyaenas,  and  be 
drifted  in  along  with  portions  of  their  flesh  and  their  bonest 

Masses  of  animal  matter  might  be  floated  at  the  deluge,  from 
the  equatorial  regions  to  this  part  of  the  globe ;  yet  we  agree  with 
Professor  Buckland  in  thinking,  that  animals  now  peculiar  to  Asia 
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or  Africa,  might  live  here  before  the  deluge.  We  also  assent  to  his 
opinion,  that  the  cave  was  shut  up  by  the  deposition  of  the  alluvial 
beds,  at  that  era,  and  that  the  relics  which  it  contained  are  all  ante- 
diluvian. We  do  not,  however,  see  any  force  in  the  arguments  which 
he  employs,  to  persuade  us  that  the  cavern  was  an  antediluvian  den* 
The  Professor's  description  of  the  cave  and  its  contents  is 
generally  correct;*  but  there  are  a  few  of  his  statements  that  are 
erroneous.  He  alleges,  that  the  bones  were  covered  and  preserved 
by  the  mud:  but  many  of  the  bones  were  partially,  and  others 
wholly,  exposed  on  the  surface  of  the  mud;  and  the  relics  so 
exposed,  were  usually  found  in  the  best  state  of  preservation*  He 
supposes,  that  the  bones  which  have  one  side  smooth,  and  the  other 
rough,  had  stuck  fast  in  the  floor  of  the  cave,  where  the  side  that  was 
uppermost  was  polished  by  the  feet  ef  the  hyaenas,  in  going  to  and 
fro ;  but,  ai  far  as  we  can  learn,  no  bones  of  this  kind,  nor  any 
other,  were  found  sticking  to  the  rocky  floor.  How,  indeed,  could 
they  be  fixed  there,  when  there  was  no  soft  substance  for  them  to 
stick  in;  the  mud,  by  the  Professor's  own  account,  not  being 
introdoced  till  the  deluge?  The  truth  is,  all  the  bones  of  this  kind 
appear  to  have  been  found  lying  loose  on  the  surface  of  the  mud^  not 
fiixed  under  it;  the  exposed  side  being  that  which  was  smooth  and 
fresh,  while  the  side  touching  the  mud  was  rough,  discoloured,  and 
often  partially  decomposed.  This  statement  we  make,  both  from 
our  own  observations,  and  on  the  authority  of  Mr.  Salraond,  who 


^  He  IB  mistaken  to  his  account  of  the  eloration  of  the  e&re,  and  of  the  brow  of  the 

slope,  above  the  level  of  Hodge-beck  3  which,  also,  in  one  instance^  he  names  iSi>^/-beck. 
He  h  abo  wrong  in  hit  statement,  that  *'the  Hobstratum  of  the  v&llcy  of  Pickering  is  a 
mass  of  stratified  blae  clay,*'  which  he  describes  as  reposing  on  limestone.  The  upper  shale 
exists,  indeed,  in  the  skirts  of  the  Wolds^  on  the  south-east  corner  of  the  vale ;  but  the  clay 
in  Ihe  midst  of  the  rale  is  allavi&l^  and  the  only  stratified  clay  on  the  north  side  of  the  vale^ 
is  the  second  sh&te,  which  crops  out  from  under  the  oolite  limestone  at  Keldholmi  and  a  few 
other  spots.     It  occurs  also  at  MaitOD,  und'.r  the  limqstone* 
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explored  the  cave  raore  carefully  than  any  other  indiviiUiaL  Dr-  B, 
is  nho  greatly  mistaken,  when  he  asserts,  that,  **  in  the  interior 
of  the  cave,  there  was  not  a  single  rolled  pebble,  nor  one  bone,  or 
fragment  of  bone,  that  bears  the  slightest  mark  of  having  been  rolled 
by  the  aclion  of  water,"  A  great  many  of  the  bones,  indeed,  par- 
ticularly of  those  found  at  the  entrance  of  the  cave,  had  scarcely 
any  appearance  of  being  water-worn ;  but  by  far  the  greater  part  of 
the  relics,  especially  those  extracted  from  the  interior  recesses  of 
the  cave,  were  decidedly  water- worn.  In  examining  on  the  spot  a 
large  heap  of  bones  and  fragments  which  had  just  been  brought  out 
from  the  remote  branches,  we  could  not  find  one  specimen  that  was 
not  water- worn;  and  some  fragments  were  so  rounded  and  smootheclj 
as  to  resemble  pebbles.  We  saw  abo  a  few  real  pebbles  from  the 
cave,  and  sand  is  said  to  have  been  met  with  in  some  parts  among  thei 
mud.  Several  rounded  fragments,  and  a  pebble  or  two,  are  in  the  ■ 
Museum.  In  a  similar  cavern  in  the  Manor  Vale,  near  Kirkby 
Moorside,  we  found  both  sand,  gravel,  and  decayed  vegetable  matter, 
though  no  animal  remains  were  there  discovered.  Besides,  we  ought 
to  consider,  that  in  the  bottom  of  the  dituvian  ocean,  as  in  that  of  the 
present,  there  might  be  spots  where  mud  prevailed,  as  well  as  others 
where  sand  and  gravel  predominated.  On  this  head,  we  may  also 
add,  that  the  fact,  of  which  we  were  eye-witnesses,  that  the  bones 
from  the  furthest  recesses  of  the  cave  were  all  obviously  worn  and 
rounded,  while  those  from  the  entrance  were  but  partially  so, 
directly  favours  our  hypothesis,  and  opposes  the  idea  of  their  being 
polished  by  the  feet  of  the  hytenas;  for,  according  to  our  view,  the 
bones  that  were  drifted  furthest  into  the  cave  would  be  the  most 
%vorD,  whereas,  according  to  the  Professors  theory,  the  smoothest 
bones  ouglit  to  have  been  found  in  the  entrance,  the  grand  thorough- 
fare where  the  hyaenas  most  frequently  trode. 
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There  are  several  of  the  phenomena  of  the  cave,  which  the  dea 
theory  does  not  satisfactorily  explain.  It  does  not  account  for  the 
fact  of  our  tindiog  no  entire  skeleton  of  even  one  of  the  hyaenas.  The 
assertion,  that  they  all  fled  to  the  mountains,  on  the  rising  of  the 
waters,  is  a  mere  gratuitous  assumption,  contrary  to  the  prohabilities 
of  the  case;  for  it  is  far  more  likely,  that  they  would  flee  into  the  re- 
cesses of  the  cave,  especially  as  some  of  these  recesses  are  consid* 
erably  higher  than  the  entrance. 

The  great  disproportion  of  teeth  in  the  collection,  does  not»  as 
Dr.  B.  alleges,  militate  against  the  idea  of  their  being  drifted  in;  for 
when  masses  of  animal  matter  were  floating  or  drifting  about,  the 
most  ponderous  parts,  such  as  teeth,  would  be  most  likely  to  descend 
to  the  bottom,  and  be  lodged  in  hollows  or  chasms.  The  fact  al- 
luded to,  militates  most  against  his  own  theory ;  particularly  as  it  re- 
gards the  teeth  of  the  elephant,  rhinoceros,  and  hippopotamus.  The 
entrance  of  the  cave  was  too  strait  to  admit  the  head  of  one  of  these 
animals;  and  the  pachydermata  have  such  short  and  stiff  necks,  that 
it  would  be  no  easy  task  for  the  hytenas  to  behead  their  carcases. 
Unless  the  hyaenas  were  actuated  by  sentiments  of  glory,  they  would 
be  more  likely  to  carry  olX  their  legs,  than  to  attempt  to  pidl  their 
Jaws  to  pieces,  and  bear  off  their  ponderous  teeth,  as  a  kind  of  spolia 
opima.  The  grinder  of  a  large  elephant,  such  as  we  have  seen  frag- 
ments of  from  the  cav«,  would  be  a  most  unlikely  morsel  for  a  hysena 
to  chew;  nay,  it  appears  impossible,  that  an  elephant*s  grinder  could 
be  broken  into  such  splinters,  by  the  force  of  a  hyaena's  jaws. 

But  there  are  other  difficulties  opposed  to  the  den  theory.  It 
does  not  account  for  the  fact,  that  some  bones  or  fragments  were 
found  in  the  sides  of  the  cave,  near  the  roof;  unless  we  suppose  that 
the  Kirkdale  hyaenas  were  very  playful,  and  amused  themselves  by 
tossing  up  bone.*?,  and  lodging  some  of  them  on  the  shelves  of  the 
rock.    The  fact  is  easily  explained,  on  the  supposition  that  the  relics 
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In  the  fiumiDer  of  1821,  the  workmen  employed  by  Thomas 
Baker»  Esq.,  at  Pallion  quarry,  near  Sunderland,  found  there,  in  the 
seams  between  the  strata  of  the  magnesian  limestonet  two  teeth,  and 
several  fragments  of  ribs  and  other  bones.  One  of  the  teeth 
appears  to  have  been  lost  or  destroyed;  the  other  is  in  the  Whitby 
Museum,  and  is  figured,  PI.  XVil,  No.  4.  It  it  the  third  tooth  in  the 
right  side  of  the  upper  jaw  of  some  ruminant  animal.  The  inside 
surface  is  gone,  as  well  as  the  root.  On  the  outside,  which  is  black, 
it  corresponds  with  the  tooth  of  a  deer,  in  the  sharpness  of  the 
edges;  the  masticating  surface  is  also  more  like  that  of  the  deer  than 
of  the  ox  ;  but  is  much  broader,  from  the  outside  to  the  inside,  than 
what  we  have  seen  in  either.  We  have  a  tooth  very  nearly  of  the 
same  form,  from  Kirkdale  cave*  The  ribs^  of  which  we  have  some 
fragments,  were  not  remarkable  for  size.  These  teeth  and  bones 
were  found  about  65  feet  below  the  surface  of  the  ground,  from 
10  to  20  feet,  or  more,  below  that  of  the  solid  rock,  and  above  100 
yards  from  the  original  face  of  the  quarry,  which  is  towards  the  bank 
of  the  river  Wear,  fronting  the  north*  The  strata  have  a  gentle  dip 
to  the  south,  becoming  lower  an  they  recede  from  the  riven  There 
is  no  vestige  of  any  cave,  at  the  spot  where  the  animal  remains  were 
found ;  nor  of  any  perpendicular  fissure,  by  which  they  could  have 
fatten  down  from  the  surface;  nor  of  any  open  lateral  channel,  by 
which  they  could  be  washed  in;  but  they  were  found  imbedded  in  a 
kind  of  mud,  which  fills  up  the  seams,  or  horizontal  interstices,  be* 
tween  the  beds  of  limestonei  The  mud,  which  is  somewhat  sandy, 
rarely  exceeds  two  or  three  inches  thick;  but  it  is  of  very  irregular 
thickness,  as  it  accommodates  itself  to  the  surface  of  the  limestone 
beds;  and  these,  instead  of  being  smooth,  are  generally  marked  with 
numerous  hollows  or  dimples,  which  the  mud  fills  up*  The  bones 
were  not  found  in  one  seam  only,  but  in  various  seams,  and  at  differ- 
ent depths;  some  being  10  or  12  feet  lower  than  others;   nor  was 
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there  any  visible  commuaicatioa  between  the  higher  seams  and  the 
lower.  Oo  examiaing  the  spot,  we  procured  one  or  two  more  small 
fragments  of  bone,  by  digging  into  the  mod  in  some  of  the  seams. 

These  remarkable  phenomena  will  admit  of  being  explained,  on 
the  same  priacipie  as  those  of  the  Kirkdale  cave.  Though  there  is 
no  apparent  opening  in  the  raagnesian  limestone,  for  the  entrance 
of  the  mnd  and  animal  remains,  yet  the  seams  between  the  beds  may 
have  been  so  open,  in  some  spots,  as  to  allow  the  waters  of  the 
deluge,  in  small  quantity,  to  penetrate  through  tbera,  before  the  rock 
was  covered  with  alluvium;  especially  as  the  strata  might  then 
be  less  compact  than  they  are  now.  This  water  being  loaded  with 
mud  and  sand,  mixed  with  animal  remains,  flowing  backward  and 
forward  through  the  crevices,  these  were  at  length  choaked  up;  the 
mud,  with  some  bones,  being  left  in  the  interstices  between  the  beds. 
The  sifting  of  the  water  through  these  interstices,  in  a  horizontal 
direction,  may  serve  to  account  for  the  numerous  rounded,  and  appa- 
rently water-worn,  cavities  in  the  stone,  occurring  at  the  seams,  and 
generally  filled  with  mud.  These  cavities  are  of  the  same  form  with 
those  in  the  floor  of  the  Kirkdale  cavern;  only,  the  latter  are  vastly 
larger,  being  in  proportion  to  the  size  of  the  apertures  through  which 
the  water  has  flowed.* 

We  are  inclined  to  think,  that  other  instances  of  this  kind  have 
occurred,  which  have  not  attracted  the  notice  of  the  learned*  About 
thirty  years  ago,  a  fi.'^sure  in  the  oolite  was  found  a  little  to  the  north 
of  Kirkby    Moorside,    containing   great   quantities  of  bones*     The 


^  The  reider  will  gad  the  pbenomenn  of  the  Kirkd&le  ctre  and  its  contents.  Illustrated 
and  discussed  somewliat  more  fully,  in  two  Papers  on  the  suhject,  read  to  the  Wcrnerian 
Society  in  1822,  and  published  in  their  Memoirs,  Vol.  IV,  Article  XXII»  aud  VoL  VI,  Article 
VIL  In  a  Paper  by  Dr.  Knox,  b  the  same  Memoirs,  Vol.  IV»  Article  XXVIII,  It  il  stated, 
that  the  Cape  hycenas  do  not  carry  off  the  bone§  of  lar^e  animab  to  their  deos^  but  cat  tht 
teih  OQ  the  spot«  leaving:  the  ikeleton  nearly  entire. 
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bones  were  presamed  to  be  those  of  men  and  horses,  and  their  acca^ 
mulatioo  there  was  considered  as  the  result  of  a  battle,  and  no  further 
investigation  took  place. 

Did  our  limits  permit,  we  might  notice  the  phenomena  of  the 
German  caves,  containing  vast  quantities  of  animaf  remains,  nearly  in 
the  same  state  with  the  Kirkdale  relics.  In  some  of  those  cave^j, 
particularly  those  which  Professor  Buckland  mentions  in  his  accouni 
of  the  Kirkdale  cavern,  there  is  a  very  large  proportion  of  the  bones 
and  teeth  of  bears;  and  hence  it  has  been  generally  supposed,  that 
such  caves  have  been  dens  of  bears,  and  that,  being  open,  they  might 
be  postdiluvian  dens  of  these  carnivorous  creatures.  But  many 
of  the  phenomena  of  these  caves,  as  described  by  persons  who  have 
examined  them,  are  quite  inconsistent  with  such  an  hypothesis;  and 
the  whole  may  be  much  better  accounted  for,  by  supposing  the  relics 
to  have  been  drifted  in  by  the  waters  of  the  deluge*  Remains  of 
ruminant  animals,  and  pachydermata,  have  been  found  there,  as  at 
Kirkdale;  and  relics  of  such  animals,  as  well  as  of  hyaenas,  and 
other  carnivora,  have  been  found  in  the  caves  already  mentioned,  oc- 
curring in  the  south  of  England, 

We  cannot  close  this  part  of  our  Work,  without  expressing  our 
astonishment,  at  the  rich  variety  and  beauty  of  the  animal  remains 
discovered  in  our  strata.  Here,  as  in  the  living  creation,  the  works 
of  the  Deity  appear  more  beautiful  and  interesting,  the  more  closely 
they  are  examined.  Whether  we  survey  the  largest,  or  the  most  mi- 
nute; whether  we  contemplate  those  whose  beauty  is  chiefly  exteraal* 
as  most  shells;  or  those  which  are  most  beautiful  in  their  internal 
structure,  as  madrepores,  we  see  matter  for  the  highest  admiration* 
and  the  warmest  praise.  "Great  and  marvellous  are  thy  works^ 
Lord  God  Almighty  l" 
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itated  and  discussed  at  greater  length.     Far  the  sake  of  reference, 
and  for  greater  perspicuity,  we  have  nunibered  thera. 

1.  The  whole  of  our  rocks  (the  whinstone  dyke  excepted) 
have  been  formed  by  aqueous  deposition*  —  The  parallelism  of  the 
beds,  the  arrangement  of  the  organic  remains  in  seams,  and  the 
position  of  the  large  and  broad  shells,  ekeletonsi  and  pieces  of  wood, 
which  have  their  flattest  sides  placed  in  the  planes  ot  the  strata  in 
which  they  are  imbedded,  all  concur  in  proving,  that  the  materials  of 
each  stratum  must  have  successively  floated  in  water,  and  subsided 
to  the  bottom. — It  follows,  as  a  corollary,  that  all  our  strata  have 
been  covered  by  the  sea,  at  the  time  of  their  formation, 

2.  Hence  it  appears,  that  the  strata  mtist  have  been  originally 
horizontal,  or  nearly  horizontal.  —  In  depositions  by  water,  there  is 
always  a  tendency  to  the  horizontal  posture;  and  where  we  see  beds 
that  are  the  result  of  aqueous  deposition  running  parallel  to  each 
other  for  several  miles,  we  must  conclude,  that  they  have  been  de- 
posited horizontally,  or  on  a  declivity  so  gentle  as  not  to  aflect  their 
apparent  parallelism. 

3.  Some  powerful  force,  acting  upon  the  strata,  has  thrown 
them,  in  almost  all  places,  out  of  their  horizontal  position,  and  pro- 
duced extensive  dislocations  and  contortions. — Into  the  nature  of 
that  force,  we  do  not  at  present  inquire;  but  its  eff'ects  are  every 
where  visible,  in  the  present  irregularities  of  the  strata,  described  in 
Part  First.  No  one  who  attentively  observes  the  breaks  and  undula- 
tions at  Whitby,  at  Peak,  at  Scarborough,  and  other  parts  of  the 
coast,  can  suppose  that  the  strata  were  originally  deposited  in  their 
present  form.  When  we  see  the  aluminous  beds  gradually  descending 
at  Hawsker  Bottoms,  and  after  various  undulations,  suddenly  break- 
ing off  at  Whitby  harbour,  and  then  rising  again  at  Sandsend,  in  the 
same  order  in  which  they  had  sunk,  we  are  compelled  to  believe, 
that  ihey  were  once  continuous,  and  that  their  continuity,  as  well  as 
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their  horizontality,  must  have  been  disturbed  by  some  mighty  agent, 
elevating  the  strata  m  some  places^  and  sinking  them  in  others* 

4.  Besides  the  irregularities^  appearing  in  breaks  and  undulations, 
there  are  others  which  have  been  produced  by  the  washing  away, 
or  removal,  of  large  portions  of  the  upper  strata. — Examples  of  such 
denudaiionsp  as  they  are  called^  occur  in  every  part  of  the  coast, 
Thus,  the  strata  at  Filey  Bridge  must  have  been  covered  with  beds 
of  oolite,  corresponding  with  those  of  Seamer  and  Ayton;  and  the 
strata  that  break  off  on  the  south  side  of  Robin  Hood's  Bay,  must 
have  formerly  been  connected  with  the  corresponding  beds  that 
begin  abruptly  on  the  north  side;  though  the  interval  now  presents  a 
blank,  down  to  the  lowest  shale.  Denudations  of  this  kind  appear 
in  the  interior,  as  well  as  on  the  shore ;  particularly  along  the  northern 
and  western  fronts  of  all  our  ranges  of  hills.  We  cannot  well  sup- 
pose, that  the  chalk  hills,  the  oolite  hills,  or  the  Cleveland  hills>  had 
originally  the  abrupt  faces  which  they  now  wear;  and  no  rivers  flow 
round  their  bases,  capable  of  eflfecting  such  a  demolition  of  the  upper 
strata  as  must  have  taken  place.  Similar  abrasions  appear  an  the 
summits  and  southern  slopes  of  the  hills.  Thus»  the  oolite  of  Picker- 
ing, instead  of  advancing  to  Saltergate  Brow,  leaves  off  abruptly  a 
little  to  the  north  of  Lockton;  and  the  same  phenomenon  is  common 
in  other  parts  of  the  oolite  range. 

5.  The  alluvial  beds  have  been  deposited  after  the  occurrence 
of  these  breaks  and  denudations.-  This  is  clear  from  the  fact, 
that  the  alluvium  is  observed  to  fill  up  the  breaks  of  the  strata,  and 
smooth  the  surface.  It  adapts  itself  indeed  to  the  larger  undulationn 
of  the  strata,  rising  as  they  rise,  and  falling  as  they  fall;  but  it 
conceals  the  smaller  inequalities,  and  even  very  considerable  breaks, 
filling  up  the  hollows  and  chasms.  Thus  the  ground  between  Whitby 
and  Dunsley  lane  is  nearly  on  a  level,  except  at  the  ravines  of  Up- 
gang  and  Newholm,  while  the  strata  beneath  repeatedly  rise  and  falL 

4& 


su 


GENERAL  OBSERVATIONS, 


The  surface  gives  no  clear  indication  of  the  bendings  of  the  strata  be- 
tween Whitby  and  Hawsker  Bottoms,  or  even  of  the  great  break  at 
Peak,  A  few  contortions  and  denudations  have  indeed  occurred  in 
the  alluvial  beds  themselves,  as  we  found  on  the  Holderness  coast; 
but  the  contortions  and  breaks  of  the  regular  strata  have  all>  or  al- 
most alK  preceded  the  deposition  of  the  alluvium.  In  fact,  the 
alluvial  beds  appear  to  be  composed  of  materials  derived  from  breaks 
and  denudations. 

6.  Our  vales,  river  courses,  bays  and  creeks,  have  been  formed 
chiefly  by  such  breaks  and  denudations,  —  Some  eminent  geological 
writers  have  maintained,  that  the  valleys  have  been  formed  by  the 
streams  which  flow  in  them;  that  every  river  has  hollowed  out  itR 
own  channel,  in  the  hills  through  which  it  passes;  that  bays  and  inlets 
on  the  shore  have  been  excavated  by  rivers,  and  by  the  action  of  the 
sea;  and  that  the  alluvial  beds,  even  in  the  highest  situations,  have 
been  deposited  by  rivers,  that  once  flowed  there.    The  phenomena 
which  our  district  exhibits,  can  by  no  means  be  reconciled  with  such 
notions.     The  agency  of  rivers  has  indeed  had  a  considerable  effect 
in  modifying  their  channels,  but  the  channels  have  derived  their  origin 
from  breaks  and  denudations  of  the  strata;  to  which  also,  the  inden- 
tations of  the  coast  are  principally  owing.     This  is  so  much  the  case, 
that  we  observe  some  dislocation  of  the  strata,  at  almost  every  bay 
and  inlet  on  the  coast,  and  at  the  mouth  of  almost  every  stream  that 
runs  into  the  ocean.     The  E^k  did  not  cut  its  way  into  the  sea  through 
our  rocky  cliffs,  but  its  channel  was  opened  by  a  vast  break  in  the 
strata,  and  by  tlie  denudation  or  washing  away  of  the  loose  materials^ 
disengaged  by  the  shock  which  this  dislocation  produced.     The  river 
may  have  filled  up  some  hollows  and  inequalities  of  its  original 
channel,  but  it  cannot  have  excavated  those  extensive  and  diversified 
dales  through  which  it  runs*     This  is  obvious,  from  the  circular  shape 
of  some  of  them,  as  that  of  Ruswarp ;  from  their  general  form  and 
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arraogetnent ;  and  from  decisire  indications  of  breaks,  elevating  tbe 
strata  on  the  soulli  side^  and  sinking  those  on  the  north.  The  nu- 
merous dales  that  open  into  the  vale  of  the  £sk  from  the  south,  have 
originated  in  an  equal  number  of  fractures  in  the  strata,  aided  by 
denudations  of  these  strata :  and  in  some  instances,  as  at  Fryop,  and 
at  Danby,  there  has  been  a  compound  fracture,  the  dale  which  is  single 
at  its  upper  end,  branching  into  two  before  it  reaches  Ihe  Esk,  and 
inclosing  between  the  branches  a  delta-shaped  hill,  detached  from  the 
principal  chain.  This  phenomenon,  together  with  the  steepness  of  the 
sides  of  these  dales,  and  the  roundness  of  their  upper  extremities,  must 
wholly  set  aside  the  idea,  that  they  could  be  hollowed  out  by  the 
petty  rivulets  which  meander  through  their  rich  alluvial  bottoms.  As 
a  proof  that  the  Esk  has  not  hollowed  out  its  bed,  we  may  also  no* 
tice,  that  a  little  below  0anby  castle,  it  turns  aside  to  the  right,  out 
of  what  appears  its  direct  course  in  the  valley,  and  passes  through 
Cronkley  Gill,  in  a  deep  rocky  chasm,  the  margins  of  which  are 
much  higher  than  the  middle  of  the  vale,  through  which  we  might 
have  expected  the  river  to  flow,  and  into  whfch  it  again  returns  at 
Lealholm  Bridge.  Now,  if  the  river  had  excavated  the  middle  part 
of  the  valley,  and  formerly  flowed  there,  how  could  it  forsake  that 
natural  channel,  to  cut  a  circuitous  passage  through  rocky  strata, 
the  surface  of  which  is  considerably  higher  than  tbe  alluvial  vale 
which,  on  that  supposition,  it  deserted!  A  similar  instance  occurs  in 
that  small  branch  of  the  Esk  which  flows  fromTranmire  and  Stone- 
gate,  A  little  below  Stonegate,  the  stream  bends  to  the  right,  and 
runs  in  a  deep  rocky  fissure  on  one  side  of  tbe  alluvial  valley;  the 
middle  part  of  which  is  left  dry,  though  greatly  below  the  level  of  the 
banks  of  the  stream^  as  if  artificial  means  had  been  used  to  turn  the 
rivulet  out  of  its  natural  course.  A  third  instance,  fully  more  remark- 
able, occurs  in  the  Esk,  near  where  this  stream  joins  it.  The  river, 
before  arriving  at  Arncliff,  leaves  the  valley,  and  seems  to  make  a 
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sweep  through  part  of  a  hilL  la  a  similar  way,  the  Derwenti  which 
rises  in  the  moors  between  Whitby  and  Scarboroogh,  docs  not  run 
dowu  to  the  sea  by  the  opening  at  Seal  by,  but  passes  on  between  steep 
banks  to  Ayton,  and  into  the  vale  of  Pickering;  and  on  approaching 
the  chalk  strata,  it  does  not  turn  to  the  left  in  the  direction  of  Filey, 
which  seems  the  most  natural  and  easy  passage,  but  flows  round  the 
foot  of  the  Wolds,  by  Mai  ton  and  Howsham,  finding  its  way  between 
banks  that  are  higher  and  stronger  than  the  obstacles  which  opposed 
its  progress  in  the  other  direction.  In  such  cases,  it  is  quite  clear,  that 
the  streams  have  neither  cut  their  channels,  nor  drposited  the  alluvium 
that  covers  the  principal  part  of  Ihe  valleys  through  which  they  pass. 
Many  of  the  valleys,  indeed,  bear  marks  of  their  having  been  formed 
or  modified  by  the  flowing  of  waters;  yet  not  by  the  flowing  of  their 
own  little  streams,  but  by  the  waters  which  once  covered  the  whole 
of  our  rocks;  and  which,  in  retiring,  have  washed  away  vast  portions 
of  the  more  loose  or  exposed  parts  of  the  strata,  and  employed  tbe 
materials,  thus  obtained,  in  forming  the  alluvial  covering. 

In  like  manner,  the  river  Tees,  and  its  tributary  streams,  canaot 
be  conceived  to  have  given  the  fronts  of  the  Cleveland  hills  their 
shape,  and  formed  the  deep  recesses  between  them.  The  Leven, 
which  collects  a  great  part  of  the  fcitreams  that  flow  from  them, 
makes  its  way  through  deep  beds  of  alluvium,  which  it  cannot  have 
deposited  ;  but  though  it  has  deepened  its  channel,  by  wearing  away 
the  soft  alluvial  beds,  it  has  made  little  impression  on  the  sandstone 
strata,  in  the  fev^^  places  where  it  reaches  them.  To  ascribe  to  cur- 
rents so  limited  in  their  operations,  eflects  of  such  magnitude  as  the 
shaping  of  mountains,  and  the  formation  of  extensive  valleys  and 
plains,  is  altogether  unphilosophical. 

Besides,  what  i^hall  we  say  of  those  valleys  in  which  there  are  no 
streams,  of  which  we  have  so  many  in  our  oolite  hills  and  chalk  hills? 
And  what  shall  we  say  of  the  subterraneous  channels  of  the  becks 
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that  flow  into  the  vale  of  Pickeriog?  Have  these  channels  also  beea 
excavated  by  the  streams?  Or  how  shall  we  account  for  another 
singular  fact,  that  the  becks  or  rivulets  which  flow  southward  from 
the  highest  range  of  the  alum  hills,  on  arriving  at  the  oolite  hills,  pass 
directly  through  them,  instead  of  turning  into  the  valley  that  runs 
along  their  northern  fronts?  Had  a  river  run  in  that  valley,  all  these 
becks  would  have  fallen  into  it,  and  pursued  their  course  with  it  ta 
the  ocean,  virithout  breaking  through  the  oolite  hills  at  all;  or,  at  the 
most,  one  passage  through  these  hills  would  have  served  for  the 
whole.  When,  therefore,  we  see  each  of  these  becks  holding  a 
straight  course  through  an  opening  in  the  oolite  hills,  exactly  oppo- 
site its  channel  in  the  alum  hills,  there  is  no  way  of  explaining  the 
phenomenon,  but  by  supposing,  that  both  parts  of  its  channel  have 
been  formed  by  the  same  break  in  the  strata. 

Another  proof  that  river  courses  have  been  produced  by  such 
breaks  and  denudations,  we  find  in  those  places  where  the  beads  of 
two  opposite  valleys  run  into  one;  their  heads  forming  a  low  marshy 
from  whence  the  waters  flow  in  contrary  directions.  Thus,  Newton 
Dale  is  connected  with  the  vale  of  Godeland  by  a  narrow  marshy 
vale  or  hollow,  above  a  mile  loug,  called  the  Fen.  This  fen,  in  which 
the  waters  are  stagnant,  has  the  same  kind  of  high  banks  as  the  dales 
which  it  unites,  and  of  which  it  is  obviously  the  continuation.  Now, 
if  we  could  suppose  that  the  beck  of  Newton  Dale  has  cut  its  channel; 
a  supposition  highly  improbable,  the  channel  being  extremely  deep, 
and  carried  through  thick  beds  of  crow-stone  and  other  hard  rocks ; 
the  question  would  remain  to  be  solved,  What  hollowed  out  the  fen! 
It  is  clear,  that  the  formation  of  the  fen,  and  of  the  dalea  which  it 
unites,  must  be  attributed  to  one  great  break,  passing  from  the  vale  of 
Pickering  iuto  that  of  the  Esk*  An  instance  of  the  same  kind  occurs 
in  the  two  opposite  vales  of  Commondale  and  Kildale ;  which  farm 
but  one  long  narrow  valley,  connecting  the  vale  of  the  Esk  with  the 
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plain  of  Cleveland.  As  the  whki«to«ie  dyke  pMses  tbraiigh  f>aK  o( 
this  valley,  the  idea  of  its  being  the  result  of  an  extensive  break  is  tbe 
more  contirmed. 

In  regard  to  the  indentations  of  the  shore,  there  is  no  Aoobt 
that  the  sea  has  greatly  modified  their  shape,  tut  their  origin  must 
be  ascribed  to  breaks  and  denudations  of  the  strata.  Wherever 
bays  have  been  formed  on  Ibe  coasts  as  at  Filey,  Robin  Hood's 
Bay,  Sandsend,  and  Runs  wick,  we  can  trace  their  formation  to 
breaks,  subsidences,  or  interruptions,  of  the  strata*  Even  our  pro- 
montories and  cliflfs  must  have  been  formed  by  similar  means*  ¥ast 
masses  of  the  strata  have  sunk  dovra,  and  become  part  of  the  bed 
of  the  ocean,  while  the  rocks  from  which  they  were  detached  have 
remained  as  sea-cliffs.  How  can  we  account  for  our  submarine  cliffs 
and  promontories,  but  by  supposing,  that  the  rocks  which  are  below 
the  level  of  the  sea  have  experienced  dislocations,  like  those  above  it? 
Indeed  the  form  and  position  of  Whitby  rock  (see  p.  164, 166)  may 
suffice  to  shew,  that  the  breaks  in  the  strata  have  extended  outwards 
beyond  the  Hoe  of  the  shore* 

7.  In  several  places,  the  strata,  through  the  effect  of  subsidence,  are 
disposed  in  the  shape  of  a  basin.— Some  instances  of  this  kind  have 
been  noticed  in  Part  First,  particularly  the  chalk  strata,  and  most  of 
all,  the  oolite  strata*  The  vale  of  Pickering  is  like  a  vast  basin,  the 
central  part  being  sunk  or  depressed,  while  the  oolite  strata  dip  to- 
wards it  all  around,  except  where  it  is  bounded  by  the  chalk.  Many 
writers  speak  as  if  the  basin  form  were  almost  peculiar  to  coal  strata; 
but  any  other  strata  must  assume  this  form,  where  the  middle  part  of 
a  district,  or  extensive  mass  of  strata,  has  sunk  down,  while  the 
outer  parts  slope  towards  it  on  every  sidt.  The  coal  beds  of  our 
district  are  perhaps  the  least  throve  n  into  that  shape  of  any  of  oiir 
Rtrata;  though  even  in  them  we  find  here  and  there  small  round  de* 
pressions,  or  basins;  of  which  the  circular  vale  of  Ruswarp  has  be^n 
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DOtiiceii  n$  an  exajptiple*  In  many  ipstaaces,  through  a  fondQess  fof 
geaeraUzing,  or  au  altachmesixt  ta  theory,  authors  have  bestowed  the 
name  cml  hosin  where  it  is  by  no  means  appropriate.  Thus,  we  read 
of  *'  the  coal  basin  of  Newcastle,*'  or  **  the  coal  basia  of  the  Tyne 
mxd  the  Wear/'  though  the  coal  strata  of  that  district  are  uo  more  in 
the  form  of  a  basin,  than  the  metalliferous  limestone  on  which  they 
are  understood  to  repose,  or  than  the  magnesian  limestone  which 
reposes  over  them :  for  if  the  coal  measures  lie  in  the  bosom  of  the 
metalliferoos  limestone,  the  magnesian  limestone  ties  in  the  bosom 
of  the  C02X  strata*  Nay,  we  may  say  further,  that  the  red  sandstone 
lies  in  the  bosom  of  the  magnesian  limestone,  and  the  aluminous  series 
in  the  bosom  of  the  red  sandstone ;  and  that  each  of  the  remaining 
members  of  our  strata  seems  to  embrace  that  which  precedes  it, 
^xtendiog  round  it,  and  under  it,  in  a  form  more  or  less  curved* 
indeed,  we  know  of  no  district  where  the  strata  are  disposed  in 
rectilineal  planes,  without  any  degree  of  curvature* 

8.  Many  of  the  strata  are  found  to  wedge  out,  or  run  to  a  thin  edge ; 
and  this  may  have  been  the  case  with  all  the  strata. — ^We  have  ascertain- 
ed^ that  there  are  beds  in  the  interior  which  do  not  make  their  appearance 
on  the  shore,  and  beds  on  the  shore  which  are  not  found  in  the  interior; 
and  that,  in  not  a  few  instances,  strata  of  great  thickness,  grow 
thinner  and  thinner,  till  they  wholly  disappear.  Not  to  speak  of  the 
seams  of  ironstone  and  coal,  we  find  great  beds  of  shale,  of  crow-stone 
and  other  sandstones,  and  ev^n  of  oolite,  thus  wedging  out;  for,  to 
the  sQuth  of  Maltoo  and  of  Castle  Howard,  we  find  the  whole  oolite 
iseries  reduced  within  a  small  compass,  and  at  South  Cave,  only  a  few 
feet  in  thickness.  Analogy  would  therefore  lead  us  to  think,  that 
each  stratum  may  have  originally  been  a  kind  of  flat  lenticular  mats, 
wearing  to  a  thin  edge  on  every  side*  It  has  been  justly  observed  by 
•ome  authors,  that  the  crust  of  our  globe  is  rather  to  be  described 
ai  squamose,  like  an  artichoke  or  the  root  of  a  lily,  than  tunicate. 
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with  concentric  coatings,  like  an  onion.  The  notion  of  univenal 
/ormationst  or  of  rocks  of  any  one  kind  that  have  completely  en- 
vefoped  the  globe,  is  not  borne  out  by  the  facts  before  us.  Some  of 
our  strata  may  indeed  be  traced  in  certain  directions  to  a  great 
extent;  particularly  the  chalk,  the  oolite,  and  the  aluminous  strata 
with  their  lias  seams :  but  as  we  find  them  all  wedging  out  on  some 
of  their  sides,  and  other  strata  doing  the  same  on  all  sides,  we  may 
reasonably  presume,  that  these  more  extensive  masses,  if  traced  out, 
would  he  found  to  terminate  in  a  similar  way.  The  chalk  strata 
reachp  with  some  interruptions,  from  Flamboroogb  Head,  to  the  south 
of  England;  and  are  found  to  extend  into  France,  and  other  parts  of 
Europe;  but  though  we  should  suppose  the  whole  to  have  once 
formed  a  continuous  mass,  which  is  by  no  means  certain,  it  does  not 
follow,  that  these  strata  once  encircled  the  whole  globe.  It  is  true, 
that  the  strata  of  our  chalk  hills,  and  those  also  of  the  oolite  and 
alum  billi,  leave  off  so  abruptly  on  some  of  their  northern  and  western 
fronts,  as  to  make  it  evident  that  they  must  have  extended  much 
further  to  the  north  and  the  west:  yet  we  have  no  right  to  infer^ 
that  all  or  any  of  them  have  ever  reached  the  Pentland  Firth,  or  the 
Hebrides.  The  magnesian  limestone  may  have  stretched  much  further 
than  it  now  does,  over  the  coal  measures  of  Durham^  and  perhaps  of 
Northumberland;  the  red  sandstone,  if  it  be  not  a  mere  upjilling^ 
may  have  extended  a  great  way  over  the  magnesian  limestone;  the- 
aluminous  beds  and  lias  seams  may  have  reached  far  over  the  red 
sandstone;  and  each  of  the  succeeding  members  of  the  series  might 
spread  out  in  a  similar  way;  but  each  of  them,  we  may  presume, 
successively  terminated  in  a  thin  edge.  During  the  convulsions  which 
threw  the  strata  into  their  present  form,  these  thin  edges,  being  the 
most  vulnerable  parts  of  the  strata^  would  be  most  liable  to  be 
shattered  to  pieces  and  washed  away;  especially  wh<jre  the  softer 
strata,  such  as  the  chalk,  the  shales,  and  the  red  marl,  were  thus 
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exposed.  Accordingly,  the  greatest  denudations  have  taken  place, 
behind  the  chalk  and  the  upper  shale,  in  the  south  part  of  our  district; 
and  in  the  region  of  the  alum  shale  and  the  red  marl,  in  the  north  part. 
9.  Hence  it  appears^  that  we  are  not  to  expect  in  other  parts  of 
Britain,  the  same  series  of  strata  as  are  found  in  our  district ;  much 
less  can  we  presume,  that  the  same  series  may  be  traced  round  the 
globe,^ — Attempts  have  been  made,  to  arrange  all  the  beds  composing 
the  crust  of  our  globe  into  a  complete  series,  exhibiting  the  order  in 
which,  with  a  few  variations,  the  strata  have  been  deposited,  and 
may  be  expected  to  occur*  Such  attempts,  however,  have  failed  in 
establishing  any  precise  order  observed  by  the  strata;  they  have  only 
succeeded  in  tracing,  in  many  instances,  a  considerable  analogy,  be- 
tween the  series  occurring  in  different  places.  From  the  extent  of  the 
chalk,  the  oolite,  and  a  few  other  rocks,  we  may  infer,  that  the  de- 
position of  these  strata  has  taken  place  on  a  grand  scale;  but  neither 
these,  nor  the  strata  associated  with  them»  have  been  deposited 
according  to  fixed  laws,  in  respect  of  extent,  succession,  or  relative 
position.  One  stratum  wedges  out  in  one  place,  and  another  in  another; 
and  the  series  rarely  continues  the  same  to  the  extent  of  fifty  or  sixty 
miles.  Could  we  penetrate  the  strata  at  Whitby,  so  as  to  ascertain 
what  rocks  are  under  the  aluminous  beds,  it  is  by  no  means  certain, 
that  we  should  fall  in  with  the  series  of  Durham  and  Northumberland  ; 
and  we  know,  that  some  important  members  of  our  series  have  not 
been  met  with  beyond  the  Humber;  as,  on  the  other  hand,  beds  that 
lie  under  the  chalk  in  the  south  of  England,  have  no  place  here.  No 
beds  have  hitherto  been  discovered  in  any  other  district,  corre8ponding 
with  our  coal  measures*  They  bear  a  strong  resemblance,  though 
on  a  smaller  scale,  to  the  coal  strata  of  the  Tyne  and  the  Wear;  but 
to  such  as  plead  for  a  regular  succession  in  the  strata,  they  must 
appear  quite  out  of  place;  nothing  of  the  kind  being  found  elsewhere 
above  the  lias  or  aluminous  beds;  unless  the  bituminous  shale  called 
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Kimeridge  coal  be  deemed  an  approximatioo  to  our  coal  strata.  On 
the  other  hand,  we  find  nothing  here  corresponding  with  the  green  sand 
Jormation  of  the  southern  counties.  Some  have  fancied,  that  they  dis- 
covered it  in  the  Filey  rocks,  where  several  of  the  petrifactions  have  a 
greenish  hue:  but  there  it  would  be  out  of  place»  these  rocks  being 
inferior  to  the  oolite.  The  difficulty  of  establishing  any  settled  order, 
or  complete  series,  appears  very  striking,  on  a  comparison  of  our  strata 
with  those  of  Lincolnshire,  In  that  county,  red  chalk  succeeds  the 
white  chalk,  as  at  Speeton;  but  among  the  beds  beneath  it,  we  look 
in  vain  for  any  correspondence  with  our  rocks:  the  strata  are  so 
changed,  that  we  can  scarcely  identify  one  member  of  the  series. 
The  red  chalk  is  neither  followed  by  green  sand,  nor  by  shale; 
but  by  a  considerable  bed  of  coarse  brown  sand;  under  which  is  a 
bed  of  calcareous  clay,  twelve  or  fourteen  yards  thick,  containing 
oolite,  partly  in  seams,  and  partly  in  masses  or  nodules.  Beneath 
this,  occur  sandstone  strata  of  a  greater  thickness,  containing  marine 
shells ;  and  these  are  succeeded  by  a  series  of  beds,  bearing  some 
analogy  to  our  aluminous  strata;  consisting  of  several  varieties 
of  shale,  some  of  them  highly  bituminous,  parted  by  hard  seams  of 
diflferent  descriptions,  among  which  are  a  few  bands  of  ironstone; 
the  whole  shewing  a  mixture  of  pyrites,  and  of  calcareous  matter. 
This  series  has  been  penetrated  to  the  depth  of  an  hundred  yards.' 
It  is  difficult  to  say,  whether  it  corresponds  with  our  second  shale, 
or  with  our  aluminous  strata. 

It  may  be  proper  to  notice,  however,  that  some  of  the  strata, 
after  being  discontinued^  are  found,  in  several  instances,  to  resume 
their  stations.  Thus,  the  upper  shale,  which  is  wanting  in  Lincoln- 
shire, reappears  in  the  gatdt  of  Cambridgeshire,  and  perhaps  in  the 
hint  marl  of  Folkstone,  which  is  continued  on  the  opposite  coast  of 


*  Geological  TmnBftctms,  III,  p<  394,  &c. 
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France.*^  Yet  our  upper  shale  in  so  like  the  London  claif,  that  had  it 
occurred  ahove  the  chalk,  it  would  doubtless  have  received  that  ap- 
pellation. Indeed,  as  the  green  sand  is  found  under  the  chalk  ia 
some  places,  and  above  it  in  othersf^  the  position  of  the  clay  may 
admit  of  tlie  same  variation. 

In  some  parts  of  Somersetshire  and  Dorsetshire,  the  chalk  comes 
in  contact  with  the  red  sandstone,  all  the  intervening  strata  having 
disappeared;  but  in  other  parts  of  that  district,  the  series  bears  a  con- 
siderable analogy  to  ours;  there  being  an  upper  sbale  (termed  Oak- 
tree  €lay)y  some  oolite  and  sandstone  strata,  aluminous  or  lias  strata, 
and  red  sandstone.  It  would  seem  alsOt  that  ^^^  second  shale  occurs 
in  some  spots,  under  the  designation  of  clunch  clay.  There  are,  how- 
ever, few  places  where  this  analogy  is  distinctly  seen;  and  when  we 
attempt  to  trace  it  out  of  Britain,  and  especially  out  of  Europe,  we 
soon  find  ourselves  completely  lost* 

10.  Some  parts  of  the  strata  are  so  nearly  allied,  that  they  often 
pass  into  one  another,  and  occupy  the  same  beds, — ^This  observation 
applies  particularly  to  sandstone  and  sandy  shale,  to  coal  and  bi- 
tuminous shale;  and,  we  may  add,  to  oolite  and  grey  limestone^  — 
Here  it  may  be  also  remarked,  that  in  other  respects,  the  qualities  of 
beds  are  liable  to  great  changes  and  transitions.  The  dogger  is  per- 
haps the  most  variable  of  all  our  rocks;  but  even  the  blue  limestone, 
which  is  one  of  the  most  constant,  undergoes  a  material  change 
towards  Sutton  and  Coxwold.  These  variations  in  the  nature  of 
beds  increase  the  difficulty  of  tracing  the  connections  of  the  strata. 

1!.  Some  portions  of  the  strata  are  subordinate  to  others;  and 
some  seams,  or  inclosed  masses,  appear  to  be  secretions  from  the 
beds  that  contain  them.^ — Among  the  rocky  substances  of  this  sub- 


*  Geological  Transactions,  II  J.  p.  343;  V*  p.37>49. 

t  Greenougb'a  Geology,  p.  955.    Tliis  Work  contains  a  most  valuable  collection  of  facti, 
many  of  wMch  serre  to  illustrate  and  confirm  otir  stateoieiits. 
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ordinate  rank,  we  may  notice  the  following;  flint,  in  the  chalk ;  chert, 
in  the  oolite;  the  rounded  nodules  or  balls,  in  the  calcareous  sand- 
latone;  ironstone  nodules,  veins,  and  seams,  in  different  kinds  of  shale, 
and  of  sandstone;  lias  and  pyritousseptaria  and  nodules,  in  the  upper 
shale;  the  same  nodules,  and  the  lias  seams,  in  the  alum  shale;  and 
hlue  and  green  seams,  with  gypsum  veins,  in  the  red  marl.  Alt  these 
substances,  which  do  not  form  separate  beds  by  themselves,  but  are 
included  in  other  members  of  the  strata,  are  to  be  regarded  as  sub- 
ordinate to  the  beds  which  contain  them ;  and  most,  if  not  all  of 
them,  appear  to  be  secretions  from  these  beds.  The  process  of  secre- 
tion, however,  is  by  no  means  of  a  recent  date;  as  is  the  case,  in  some 
instances,  with  the  formation  of  ca!c  spar  in  crevices  of  the  strata, 
and  selenite  and  arragonite  in  shale ;^  but  must  have  taken  place 
about  the  time  when  the  strata  were  deposited,  or  before  they  were 
fully  indurated.  The  appearance  of  the  flat  nodules,  and  imperfect 
seams,  of  flint,  of  ironstone,  and  even  of  lias,  strongly  impresses  us 
with  the  idea,  that  these  substances  were  originally  diffused  through 
the  mass  of  the  strata  to  which  they  respectively  belong;  and  trick- 
ling downwards^  were  collected  into  the  horizontal  seams  of  the 
strata,  spreading  themselves  according  as  they  could  find  room  to 
collect  or  expand,  and  accommodating  their  forms  to  the  vacancies, 
or  softer  spaces,  into  which  they  insinuated  themselves.  Thus,  the 
nodules  and  seams  of  ironstone  are  moKt  abundant  towards  the  lower 
part  of  the  shale  beds  containing  them;  and  where  a  bed  of  sandstone 


*  Sec  p.  136, 13/,  Pyrites  miiy  be  jidded  to  tlie  Tist  of  crystaUlzed  minermls,  oocasioo* 
ally  found  of  recent  formatioti.  la  1825,  tUree  smaU  blocks  of  wood,  supposed  to  be  the 
lower  ends  of  old  inoortng  posts,  were  discovered  in  dig^ging  tLe  foundation  of  the  shop  and 
preoilsei  of  Messrs.  Franklaud,  Hllkin&on,  and  Co-*  in  Churcb-street,  Whitby,  about  tix 
feet  below  the  surface  \  and  each  of  tbese  blocks,  when  cut  liito^  liiewed  fine  threads  of  py- 
riteSj  rannmir  longitudinally  between  the  fibres  of  the  wood,  in  the  same  maoiier  as  we  finil 
it  in  petrified  wood.  The  blocks  arc  preserved  in  the  Mu^euin^  but  a  great  part  of  the 
pyrites  is  decomposed. 
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closes  the  series^  the  ironstone  forms  a  crast  over  it,  as  if  it  had  sub- 
sided to  the  bottom.  Any  hard  seam^  either  la  the  chalk,  the  shale, 
or  other  principal  beds,  would  suffice  to  cut  off  the  communication 
with  the  beds  below;  and  this  accounts  for  our  finding  the  secretions 
stopping  at  different  stages,  instead  of  descending  wholly  to  the  hot* 
torn.  Even  where  the  seams  of  nodules  form  nearly  continuous  beds, 
as  is  the  case  with  the  flint,  the  ironstone,  and  the  lias  seams,  they  may 
still  have  been  secretions  from  the  beds  in  which  they  run.  The 
notion  which  some  authors  have  adopted,  that  these  substances,  par- 
ticularly flint,  may  have  been  forcibly  injected  from  below  into  the 
principal  beds,  like  melted  lead,  is  utterly  irreconcilable  with  the 
phenomena  presented.  Where  are  the  openings  through  which  the 
fused  substance  was  forced?  Why  has  none  of  it  stuck  in  the  strata 
which  it  pierced?  Or  how  could  it  assume,  in  the  case  supposed,  the 
form  which  it  now  wears?  We  may,  indeed,  feel  a  difficulty  in  con- 
ceiving, how  such  secretions  could  take  place;  but  it  is  as  difficult  to 
conceive,  how  the  consolidation  of  the  strata  was  produced.  If  che- 
mical agents  effected  the  one,  might  they  not  also  accomplish  the 
other?  — This  leads  us  to  remark, 

12.  The  members  of  the  strata  are  in  very  different  states  of  indu- 
ration, and  as  the  difl'erence  is  not  according  to  the  order  of  succes- 
sion, it  must  be  owing  to  a  difference  in  their  intrinsic  qualities,  and 
in  the  circumstances  of  their  deposition,  rather  than  to  any  extraneous 
cause.  —We  have  seen,  that  some  of  the  strata  are  remarkably  soft, 
while  others  are  extremely  hard.  Some  of  the  calcareous  beds  consist 
of  loose  marl,  others  are  highly  crystalline,  approaching  to  marble; 
some  of  the  sandstones  are  very  friable,  and  nearly  in  the  state  of 
sand,  while  the  crow-stone  beds  are  hard  and  compact,  like  quartz 
rock;  and  some  of  the  shales  are  soft,  like  clay,  others  are  hard  and 
splintery.  We  have  observed  a  similar  difference  in  our  organic  re- 
mains, some   being  merely  preserved,  others  in  various   states  of 
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petrifaction;  and  even  among  our  ironstones,  or  ferruginous  balls,  wi 
have  found  some  in  the  state  of  soft  ochre,  while  others  are  in  a  hard 
metallic  form.  It  is  not  easy  to  investigate  the  causes  of  these  differ- 
ent degrees  of  induration ;  but  we  may  safely  state,  that  they  have 
not  originated  in  any  extrinsic  agency,  operating  either  from  below 
or  from  above.  Had  the  consolidation  proceeded  from  below,  we 
should  have  found  the  hardest  beds  lowest;  had  it  proceeded  from 
above,  the  order  must  have  been  reversed;  but  as  we  find  the 
hard  and  soft  strata  alternating,  without  observing  any  such  grada^ 
tion,  we  must  look  for  the  reason  of  this  diversity  in  the  original 
qualities  of  the  substances  composing  the  strata,  their  chemical 
affinities  and  attractions^  or  similar  causes  operating  about  the  era  of 
their  deposition.  The  structure  of  some  of  the  beds  might  be  influen- 
ced by  those  immediately  over  them;  for  we  have  noticed  (p.  118), 
that  the  blue  limestone  appears  to  have  sent  down  a  large  portion  of 
calcareous  matter  into  the  sandstone  that  succeeds  it.  Some  time 
may  have  been  requisite  to  complete  the  consolidation  of  the  hard 
beds  ;  but  time  alone  has  not  effected  the  change;  for  the  softer  strata 
cannot  be  inferior  in  age  to  the  compact  beds  with  which  they  alternate. 
13,  Our  strata  cannot  have  been  formed  at  the  bottom  of  an 
ancient  ocean,  in  the  same  gradual  way  in  which  the  earthy  sediment, 
brought  down  by  the  rivers  or  detached  from  the  shore,  is  now  de* 
posited  in  the  bottom  of  the  sea, — It  is  the  opinion  of  many  geologists, 
that  our  present  strata  have  resulted  from  the  gradual  demolition  of 
more  ancient  strata,  the  materials  of  which,  being  washed  away  by 
the  rains  and  streams,  were  deposited  in  the  bottom  of  a  former 
ocean;  and  that,  through  the  effect  of  a  supposed  central  fire  or  heat, 
in  the  interior  of  the  globe,  they  were  consolidated,  and  then  raised 
up  to  form  our  present  dry  land.  Such  authors  assert,  that  the  same 
process  is  now  going  forward;  the  spoils  of  oor  present  strata,  carried 
down  by  rivers,   or  detached   from   the   shore,   being   deposited   in 
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the  bed  of  the  ocean;  from  whence^  at  a  future  era,  they  will  rise  in  a 
stratified  form,  coDStituling  new  continents  and  islands.  Against 
these  notions,  a  host  of  objections  might  be  started  ;  but  it  is  sufficient 
to  remark^  that  the  peculiar  character  and  vast  thickness  of  some  of 
our  strata,  particularly  the  chalk  and  the  oolite,  preclude  the  possi- 
bility of  their  having  been  formed  by  such  a  process.  The  sea  receives 
from  the  waste  of  the  land,  quantities  af  mud,  sand,  gravel,  &c, ; 
wliich  it  deposits  in  thin  layers,  partly  on  its  shores,  and  partly  in 
thedeeper  regions  of  its  bed;  but  these  thin  layers  bear  no  proportion 
to  the  massive  strata  of  our  rocks.  To  produce  such  a  series  of  strata 
as  exists  in  our  district,  in  the  way  supposed,  a  long  succession  of 
ages  would  be  requisite;  and,  during  some  of  these  ages,  the  rivers 
behoved  to  send  into  the  sea  nothing  but  sand  ;  during  others,  nothing 
but  mud  or  clay;  during  others,  nothing  but  materials  for  oolite; 
and  during  others,  nothing  but  chalky  matter.  One  of  the  most 
learned  of  the  authors  alluded  to,  has  stated,  that  it  would  require  at 
least  a  centuly,  to  waste  away  the  surface  of  the  land  to  the  depth 
of  one  foot,  and  deposit  it  in  the  bottom  of  the  ocean.*  Now,  if  we 
estimate  the  chalk  strata  at  three  hundred  feet  in  thickness,  it  would 
require,  at  this  rate,  thirty  thousand  jfcars^  to  /orm  the  chalk  strata 
only;  even  supposing  the  ancient  sea  to  be  of  no  greater  extent  than 
the  dry  land  :  and  during  this  immense  period,  the  rivers  behoved  to 
convey  into  the  ocean,  where  these  beds  were  forming,  nothing  but 
materials  for  chalk  and  flint!!!  It  is  clear,  that  our  strata  must 
have  been  produced  by  very  different  means,  and  deposited  on  a  far 
grander  scale, 

14,  Some  of  the  strata  abound  with  organic  remains,  others 
contain  few  or  none;  and  this  diversity  is  not  according  to  the  order 
of  their  succession.  —  The  beds  that  contain  most  organic  remains, 
viz*  the  oolite  and  the  alum  shale,  are  neither  the  highest  nor  the 

*  Pkyfair*5  lUustratlons,  p.  424,  Note. 
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lowest;  and  there  are  beds  between  them,  particularly  sandstone  and 
sandy  shale,  containing  almost  none.  In  general,  the  siiiceous  strata 
contain  the  fewest,  and  the  calcareous  and  argillaceous  the  most ; 
yet  in  the  red  sandstone,  which  is  both  calcareous  and  argillaceous, 
we  have  found  none.  There  is  no  doubt,  that  quantities  of  animal 
and  vegetable  matter,  originally  imbedded  in  the  strata,  have  been 
entirely  dissolved,  as  we  find  only  the  harder  substances  remaining; 
and  these  too  in  various  states  of  presiervation,  according  to  the 
quality  of  their  matrix. 

]G.  The  organic  remains,  in  some  of  the  strata^  consist  wholly 
or  chiefly  of  marine  productions;  and  in  others,  of  land  productions; 
while  in  most,  there  is  a  mixture  of  both:  nor  is  there  any  thing  in 
our  strata,  that  favours  the  hypothesis  of  an  alternation  of  fresh- water 
and  marine  formations, — The  petrifactions  discovered  in  the  coal  and 
the  bituminous  shale,  in  the  siliceous  sandstones  and  some  of  the 
sandy  shales,  have  been  derived  from  the  land;  consisting  of  wood, 
and  other  vegetafcle  substances;  in  other  strata,  as  in  the  blue  lime- 
stone^  we  have  seen  only  marine  shells:  but  most  beds  abounding 
with  organic  remains,  display  a  promiscuous  assemblage  of  petrifac- 
tions of  both  sorts-  The  most  natural  inference  to  be  drawn  from  these 
appearances  is,  that  when  the  strata  were  deposited,  the  productions 
of  the  sea  and  the  land  were  blended  together;  and  that,  as 
might  be  expected,  they  were  lodged  in  the  different  strata  in 
various  proportions ;  some  beds  containing  most  of  the  one  kind, 
some  most  of  the  other,  some  both,  and  some  neither.  Some  French 
authors,  however,  to  whom  science  is  otherwise  much  indebted,  having 
discovered  among  the  strata  over  the  chalk  near  Paris,  some  beds 
containing  what  appeared  to  be  fresh-water  shells,  alternating  with 
others  containing  marine  productions,  have  accounted  for  this  pheno- 
menon, by  supposing,  that  such  spots  have  been  alternately  over- 
whelmed by  the  sea,  and  by  a  fresli- water  lake;  a  notion  which  has 
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been  imported  into  Eogland,  and  zealously  patronized.  But,  how 
could  this  alternate  submemon  of  the  strata,  in  salt  water  and  fresh, 
take  place,  without  destroying  their  conformity?  Confulsions  of 
such  magnitude  as  to  expel  the  sea,  and  introduce  a  fresh- water 
lake^  and  again  destroy  the  lake,  and  restore  the  sea»  could  not  have 
occurred,  without  violently  agitating  and  breaking  the  strata,  so  that 
there  could  be  no  conformity  or  parallelism  between  beds  thus  de- 
posited. Is  it  possible,  that,  after  depositing  the  alum  shale  and  the 
dogger,  the  sea,  in  this  quarter,  gave  way  to  a  mighty  lake,  which 
formed  our  coal  strata;  that  this  lake  was,  in  its  turn,  expelled,  the 
sea  returning  to  form  the  blue  limestone;  that  the  fresh-water  again 
prevailed,  but  after  leaving  the  crow-stone  beds  as  monuments  of  its 
prowess,  finally  quitted  the  field,  allowing  old  ocean  to  resume  his 
pristine  sway; — and  that,  during  this  dreadful  struggle  for  the  as- 
cendancy, the  operations  of  both  agents  proceeded  in  unison,  so  as 
to  leave  no  vestiges  of  the  direful  contest,  not  a  trace  of  such  mighty 
revolutions  I  Some  of  the  mediods  employed  by  the  authors  of  this 
hypothesis  to  bolster  it  up,  betray  a  disposition  to  set  up  theory 
against  fact.  In  one  of  their  supposed  fresh-water  formations,  marine 
shells  of  the  genus  ctrithium  were  discovered.  What  then?  Must  the 
hypothesis  be  abandoned?  By  no  means: — the  sea-faring  straggler, 
being  found  in  such  company,  is  to  be  deemed  a  landsman,  a  new 
fresh-water  shell,  and  is  therefore  dubbed  a  potamides!*  We  wonder 
that  its  presence  was  not  rather  imputed  to  the  pranks  of  some  mis- 
chievous sea-gulls',  who  might  amuse  themselves  in  picking  up  shells 
fiom  the  sea  shore,  and  dropping  them  in  the  fresh-water  lake! 
There  is  reason  to  suspect,  that  a  great  number  of  the  supposed 
fresh-water  shells  of  these  authors,  are  in  reality  marine  shells;  it 
being  difficult,  in  many  cases,  to  distinguish  between  them.f 

*  GeoLTran9.,ll,p.230,  Note. — Land  and  sea  shells  often  occur  mixed,  Sowerby's  Miii, 

Conch.,V[.  p.61.  t  tt  appears  from  the  experiments  of  M.  Beu(lant»  that  some  fresh- water 
ihelli  may  lire  in  salt  water,  and  yice  versa,     JSee  Philosophical  Alag  ,  Vwi.  XLVIII,  p,  2*23, 
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16.  Of  the  organic  bodies  imbedded  in  our  strata,  some  are  in  a 
bigfa  state  of  preservation,  others  are  greatly  mntilated,  compressed^ 
or  otherwise  injured ;  and  we  have  no  evidence  to  prove,  that  any  of 
them  ever  lived  on  the  spots  where  they  are  found. —  It  is  contended 
by  not  a  few  authors,  that  a  great  part  of  the  animals  and  vegetables 
which  we  find  petrified,  formerly  lived  where  they  are  now  imbedded ; 
because  they  are  found  in  a  high  state  of  preservationi  and  some 
of  them,  especially  shell-fish,  are  found   lying  in  that  regular  order 
which  we  may  suppose  them  to  have  had  when  alive.      But  appear- 
ances of  this  kind,  though  not  uncommon  in  our  district,  are  not 
sufficient  to  determine  the  point.      The  most  remarkable  instance  ^f 
the  regular  disposition  of  organic  bodies  in  our  strata,  is  that  of  the 
petrified  reeds  near  High  Whitby,  mentioned  p,  193.      Most  of  these 
reeds  stand  erect,  as  if  they  had  grown  on  the  spot,  with  their  roots 
in  the  clay  that  is  below  their  sandy  matrix.    It  is  most  probable,  that 
they  did  grow  in  the  clay ;  yet,  may  we  not  suppose,  that  the  clay, 
with  the  reeds  in  it,  might  be  floated  hither,  at  the  formation  of  the 
beds,  accompanied  with  the  sand,  which  lodging  among  the  reeds, 
became  their  matrix?     This  idea  is  corroborated  by  two  circumstan- 
ces ;  one  of  which  is,  the  total  absence  of  the  upper  part  of  the  stalks, 
which  all  terminate  at  the  surface  of  the  sandstone  bed,  as  if  they 
bad  been  broken  oflf;  and  the  other  is,  that  their  roots  are  almost  all 
bent,  and  bent  in  one  direction,  as  if  they  had  been  dragged   along 
from  some  distance.      The  orderly  position  of  some  beds  of  shells 
may  be  accounted  for  in  a  similar  way ;  or  it  might  be  effected  by  the 
regularity  of  the  successive  waves  that  deposited  the  strata  with  their 
contents,  —  Nor  is  the  high  state  of  preservation,  in  which  many  of 
the  shells  are  found,  a  proof  that  they  have  not  suffered  transporta- 
tion.   The  most  delicate  shells  might  float  round  the  globe  wilhont 
bemg  injured,  provided   they  were  entangled  in  any  mucilaginous, 
clayey,  or  soft  matter,  that  might  serve  to  defend  them ;  and  we  have 
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great  reason  to  believe,  that  th^  7iuclii  of  many  of  our  lias  and  iron- 
stone nodoles,  which  contain  the  best  preserved  petrifactions,  original- 
ly consisted  of  such  matter,  Besidea^  when  we  find  in  the  same  bed, 
shells  that  are  well  preserved,  associated  with  others  that  have  been 
violently  broken,  distorted,  or  mutilated,  what  can  we  think,  but  that 
incidentat  circumstances  have  preserved  the  former,  from  the  violence 
that  injured  the  latter!  It  is  well  known,  that  very  entire  shells  are 
found  even  in  gravel  beds,  where  they  might  be  expected  to  be 
broken  or  water- worn* 

After  all,  what  can  be  meant  by  the  assertion,  that  the  shell-fish 
have  lived  and  died  on  the  spot?  Can  it  mean,  in  regard  to  such 
beds  as  our  alum  shale  or  oolite,  that  the  animals  imbedded  actually 
lived  in  the  clay  or  calcareous  matter?  That  is  physically  impossible. 
Phifiades,  or  similar  shell-fish,  might  burrow  in  bed»  of  clay  or  marl ; 
but  tiiat  is  not  the  state  in  which  our  petrified  sbells  are  found,  and 
we  rarely  meet  with  shells  of  that  description*  The  stone  in  which 
the pholas  and  mjftUus  liihophagus  occur,  is  very  different  from  the  oolite 
in  which  it  is  found,  and  may  be  presumed  to  have  been  transported 
from  a  distance.  Does  the  assertion  mean,  that  the  shell-fish  lived 
on  the  surface  of  the  stratum  below,  and  w^ere  covered  by  the  de- 
position of  the  clay  or  calcareous  matter  over  them?  Had  that  been 
the  case,  we  should  have  found  the  mass  of  shells  at  the  bottom  of 
the  beds  that  overwhelmed  them.  Does  it  mean,  that  the  animals 
lived  on  the  surface  of  these  beds,  and  were  covered  up  by  the 
succeeding  beds?  Then  we  should  have  seen  them  all  in  the  upper 
part  of  the  clay  or  oolite.  Or,  does  it  mean,  that  these  beds,  particu- 
larly the  limestone  beds,  were  formed  by  the  calcareous  matter 
resalting  from  the  decay  of  successive  generations  of  shells!  In  that 
case,  we  ought  to  find  the  entire  shells  only  in  the  upper  part  of  the 
beds,  and  the  lower  parts  should  consist  of  nothing  but  lime,  or  of 
finely  comminuted  particles  of  sbells;  whereas  we  see  the  shells  and 


332 


GENERAL   OBSERVATIONS, 


the  fragments  promiscuously  dispersed  in  the  beds;  and  in  some 
parts  of  the  oolite,  near  the  surface,  we  find  neither  shells  nor  frag- 
ments. —  In  short,  the  idea,  that  the  animals  have  lived  and  died  on 
the  spot,  cannot  be  reconciled  with  the  phenomena  presented;  which 
rather  indicate,  that  the  shells  have  by  some  means  been  entangled  in, 
and  mixed  with,  the  clay,  the  mar),  or  whatever  other  substance  has 
formed  their  matrix,  and  floating  along  with  it,  while  it  was  carried  in 
a  semidiluted  state,  have  thus  been  deposited  where  w^e  no%v  find  them. 
17.  Though  some  organized  bodies  are  found  only,  or  chiefly,  in 
certain  beds,  yet,  on  the  whole,  the  organic  remains  are  so  much  dis- 
persed and  intermixed,  tliat  the  attempt  to  identify  the  several  strata 
by  their  respective  fossils,  must  be  confined  within  narrow  limits. — As 
attempts  have  been  made  to  arrange  all  the  strata  into  a  regular  series^i 
so  it  has  also  been  attempted,  to  assign  to  each  member  its  proper 
fossils,  on  the  supposition  that  we  may  distinguish  each  stratum  by  its 
organic  remains-  The  latter  idea,  like  the  former,  may  be  admitted  to 
n  certain  extent;  but  the  arrangement  is  far  from  possessing  that  univer- 
sality and  certainty  which  some  suppose.  We  find  some  organized 
fossils  in  the  lowest  shale  only,  some  in  the  compact  shale  only,  some 
in  the  main  alum  shale  only,  some  in  the  oolite  only,  and  so  of  the 
rest  of  our  strata  containing  such  fossils;  and  it  is  well  known,  that 
several  corresponding  fossils  have  been  found  in  strata  analogous  to 
ours  in  other  parts  of  England,  Where  there  is  a  correspondence 
between  the  strata,  it  is  natural  to  expect  some  agreement  between 
the  fossils  imbedded  in  them;  and  this  idea  may  assist  us  in  tracing^ 
their  correspondence.  Yet  the  assistance  thus  furnished  must  be 
very  limited  ;  for  if  some  fossils  appear  peculiar  to  certain  beds,  there 
are  others  very  extensively  diffused ;  and  how  can  we  be  sure,  that 
such  as  we  deem  peculiar  to  the  beds  which  they  occupy,  may  not 
be  discovered,  like  their  companions,  in  other  beds  of  a  very  diflerent 
description?  Most  of  the  shells  in  the  dogger  correspond  exactly 
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with  shells  that  occur  in  the  oolite;  nay,  some  of  the  same  species  of 
belemnites  and  ostracites  are  found  in  tlie  lowest  shale  at  Boulby, 
and  in  the  upper  shale  at  Speeton.  Indeed^  belemnites  and  oysters 
occur  in  almost  all  the  strata  containing  shells.  The  ichthyosaunis 
and  the  crocodile^  which  occur  in  the  alum  shale,  are  also  found  in 
the  oolite  and  second  shale.  Nay,  it  would  seem,  that  animals  of 
this  family  are  discovered  in  the  chalk,  and  even  the  mountain  lime- 
gtone,*  Some  fossils,  as  the  tubular  belemnites,  are  found  only  in 
certain  spots;  and  we  might  as  well  pronounce  them  peculiar  to  the 
spots»  as  peculiar  to  the  strata.  Besides,  there  is  scarcely  more 
ditlerence  between  the  fossils  of  different  strata,  than  between  those 
of  the  same  stratum  in  different  places.  In  the  fronts  of  the  Cleveland 
hills  near  Guisborough  and  Stokesley,  we  find  in  the  alum  shale,  no 
specimens  of  ichthyosaurus,  of  pike,  ofatcarostraia,  &c*;  but  we 
meet  with  several  shells  not  hitherto  observed  on  the  shore.  In  like 
manner,  some  of  the  oolite  fossils  that  occur  at  Malton  are  not  seen 
at  Pickering,  and  viceversd;  there  being  several  shells  in  the  oolite 
strata,  found  only  in  particular  spots.  We  may  add,  that  our  strata 
contain  organic  remains  not  known  to  exist  in  the  strata  analogou?* 
to  them  in  the  south  of  England ;  and  many  fossils  occur  there,  which 
have  not  been  observed  here. 

18.  Of  our  fossil  organized  substances,  some  correspond  with  re- 
cent animals  and  vegetables,  others  have  no  recent  analogues  hitherto 
known;  and  these  two  classes  are  so  intermixed,  that  we  cannot  re- 
gard the  latter  as  more  ancient  than  the  former. — It  is  a  fashionable 
opinion  among  geologists,  that  the  animals  and  vegetables  imbedded 
in  rocks,  are  more  or  less  ancient,  and  differ  more  or  less  from 
the  present  animals  and  vegetables,  according  as  they  are  lower  or 
higher  in  the  series  of  strata.     Such  authors  speak  of  different  races 


*  GcolDgical  Transactions,  V,  p,  591,  591  • 
4  P 
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being  successively  created   and   destroyed;   each  succeeding  race 
approaching  nearer  to  the  present  genera  and  species.    According  to 
them,   there  i;i  as  first  a  world  of  zoophytes ;    and  this  being  de- 
stroyed, was  followed  by  a  world  of  cockles,  or  such  like  bivalves ; 
which  cockle  world  being  also  ruined,  was  succeeded  by  a  world  of 
crocodiles,  or  huge  lizards,  destined  to  perish  in  their  turn,  to  make 
way  for  other  creations;  a  few  stragglers  from  each  lower  world 
being  allowed,  however,  to  ascend  and  hold  a  station  in  the  world 
next  above:    but  all   the  inhabitaots    of  these   numerous   worlds 
became  extinct,  before  the  creation  of  man,  and  his  present  fellow- 
tenants  of  the  globe.    Some  go  so  far  as  to  assert,  that  not  one  fossil 
species  agrees  exactly  Mith  any  living  species;  except  a  few  species 
found  in  the  alluvium,  which  by  peculiar  favour  have  obtained  a  kind 
of  apotheosis,  having  ascended  from  the  world  last  destroyed,  to 
figure  in  the  present. —These  notions,  which  seem  to  have  gained 
currency  chiefly  through  their  novelty  and  their  wildness,  it  is  impos- 
sible to  reconcile  with  facts.     No  such  gradation  exists;  but  we  see 
in  all  the  beds,  whether  high  or  low,  organized  substances  that  have 
recent  analogues,  and  others  that  have  not;  and  find  as  large  a  pro- 
portion of  the  latter  in  the  oolite  and  the  chalk,  as  in  the  aluminous 
strata.     Zoophytes  abound  most  in  the  chalk  and  the  oolite,  while  in 
the  lowest  shale  we  see  oysters  and  other  shells,  corresponding  in 
every  respect  with  living  species.     Indeed,  there  are  some  shells, 
particularly  ostracites,  ammonites,  and  belemnites,  that  exist  in  al- 
most all  the  strata  containing  organic  remains.     They  occur  in  the 
chalk  and  the  oolite,  and  in  the  lowest  shale:  nay,  they  occur  in  much 
lottevj  or  to  use  the  common  phrase,  older  strata  ;  for  Dr*  Maculloch 
discovered  belemnites  in  Garvh  island,  in  limestone  alternating  with 
gneiss  and  quartz  rock  *     The  idea,  that  none  of  our  fossil  animals 

*  Dcsrriiuitin  of  tlie  WeBtern  Islands,  II.  p,  512.     It  is  worthy  of  notice,  that  Dr.  M. 
obscfTed  m  Rabay  and  Sky,  a  series  of  stiata,  reposing  ou  gray wacke  schist,  conglomertle^ 
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or  vegetables  can  be  assigned  to  any  recent  species,  cannot  be  ad- 
mitted, vpithout  shutting  our  eyes  against  the  clearest  evidence;  and 
several  genera  and  species  nov^r  regarded  as  extinct,  may  yet  be 
found  recent  Many  countries,  rivers,  and  creeks,  remain  to  be 
explored;  and  doubtless  the  ocean  contains  living  treasures  hitherto 
unseen.  Brown,  in  his  travels  in  Egypt,  &c,  (p.  70),  observes,  that, 
with  the  exception  of  some  eels,  none  of  the  fishes  which  he  found  in 
the  Nile  correspond  with  the  European  fishes :  and  every  scientific  tra- 
veller discovers  in  distant  parts  of  the  world,  new  species,  and  even 
new  genera,  of  animals  and  plants.  Within  these  few  years,  the  tri- 
ffonia,  which  was  deemed  an  extinct  genus,  has  been  found  recent; 
and  the  same  remark  is  applicable  to  a  few  other  genera.  After  the 
recent  accessions  which  natural  history  has  acquired,  particularly  the 
discovery  of  the  ornithorhynchus  and  of  the  animal  of  Stronsay,  we 
need  not  despair  of  seeing  the  lizard-fish  in  a  living  state. 

The  authors  of  the  hypothesis  of  successive  creations,  or  forma- 
iionSf  as  they  are  more  frequently  termed,  have  not  told  us,  what  we 
are  to  make  of  the  extensive  strata  containing  no  organic  remains,  or 
next  to  none,  intervening  between  strata  that  abound  with  them* 
Was  the  creative  power  suspended  or  contracted  for  some  ages?  Did 
worlds  of  barren  sand  alternate  with  worlds  replete  with  life? 

We  have  other  objections  to  produce  against  this  theory,  but 
they  will  appear  with  more  advantage  under  the  next  observation, 

19,  We  have  reason  to  believe,  from  the  facts  before  us,  that  no 
considerable  interval  occurred  between  <he  deposition  of  the  several 
members  of  our  strata;  but  that  ihey  were  all  deposited  nearly  about 
the  same  period.  —  The  doctrine  of  successive  formations  is  connected 
with  the  opinion,  that  ages  intervened  between  one  formation  and 


and  gneiss,  bearing  a  St  roup:  analogy  to  p&rt  o^  our  strata;  consiating  of  wliite  saudstone, 
dark  blue  sbate  with  thin  leams  of  coarse  limestone,  and  belotv  that,  red  sandstone.  Tbt 
shale  coDtaiiii  ammoaitesi  ostracites,  gtjpbites,  belemnitei,  &c*     Ibid,  f ,  p.  250,  kc. 
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another)  and  that  the  lowest  strata  are  of  very  high  antiquity,  while 
the  upper  strata,  such  as  the  chalk  beds,  are  comparatively  quite 
modern.  To  the  same  system  belong  the  notions,  which  we  have 
already  exploded,  that  the  animals  petrified  in  the  several  formationR 
are  peculiar  to  these  formations,  and  that  they  have  lived  and  died 
on  the  spots  where  we  find  them. 

As  the  formation  system  has  many  learned  and  zealous  advo- 
cates, it  is  the  more  necessary  to  set  forth  the  leading  facts,  from 
which  we  draw  the  conclusion.  That  the  different  members  of  our 
strata  have  been  all  deposited  nearly  about  the  same  period. 

(1.)  The  breaks  in  the  strata  are  not  limited  by  the  boundleiries 
of  any  particular  member  of  the  series,  but  afiect  the  whole  mass  of 
the  strata  at  the  places  where  they  occur.  Had  the  strata  been 
deposited  in  successive  formations,  separated  by  ages,  or  long  pe- 
riods of  time,  we  ought  to  find  in  the  lower  formations  their  own 
peculiar  breaks  and  irregularities ;  and  might  expect  to  see,  in  nu- 
merous instances,  breaks  leaving  off  at  the  limits  of  the  several 
formations;  and  to  observe  the  materials  of  the  higher  formations 
descending  into  the  fissures  of  the  lower.  Now,  when  we  perceive, 
on  the  contrary,  the  same  breaks  passing  directly  through  the  alumi- 
nous beds,  the  coal  [measures,  the  oolite,  and  all  the  intermediate 
strata,  without  any  regard  to  supposed  formations,  it  is  natural  to 
conclude,  that  the  division  of  the  strata  into  such  formations  is  the 


FACTS  AND  INFERENCES. 


337 


(2,)  Most  of  the  breaki!  or  dislocations  have  taken  place  wheft 
the  strata  were  but  half  consolidated  ;  so  hard  as  to  break,  yet  so  sofl 
as  also  to  bend.  This  fact  deserves  particular  notice,  as  being,  in  our 
opinion,  the  most  decisive  evidence  of  the  point  in  dispute;  especially 
when  viewed  in  connection  with  the  fact  last  stated,  and  with  the 
remarks  made  above  (^  12)  on  the  induration  of  the  strata.  Had  the 
strata  been  of  different  ages»  we  shonld  have  found  at  the  breaks 
that  pass  through  several  members  of  the  series,  indications  of  the 
greater  hardness  of  the  lower  beds,  and  softness  of  the  upper,  at  the 
linie  when  these  breaks  occurred.  But,  instead  of  this,  we  see  in  the 
bends,  undulations,  and  contortions^  accompanying  the  breaks,  indu- 
bitable proofs,  that  the  beds  which  are  now  the  hardest  were  capable 
of  being  bent  at  the  era  of  these  dislocations,  and  the  lowest  as  much 
as  the  highest  The  undulations  in  the  ironstone  and  hard  sandstone 
on  both  sides  of  Scarborough;  those  in  the  sandstone  at  Haiburn 
vryke;  those  in  the  hard  bands  of  the  aluminous  strata  at  Peak  and 
Robin  Hood's  Bay;  and  those  in  the  dogger  near  Saltwick,  on  the 
east  side  of  Whitby  harbour*  and  in  the  sandstone  on  the  west  side, 
may  be  quoted  as  examples.  They  shew,  that  as  the  great  breaks  on 
the  coast  run  through  the  entire  mass  of  the  strata,  wherever  they 
occur,  so  they  must  have  taken  place  when  every  part  of  the  mass 
was  somewhat  flexible.  In  some  instances,  indeed,  the  curvature  of 
a  bed  is  partly  owing  to  small  cracks  or  rents;  but  independent  of 
>^uch  cracks,  there  is  a  real  bending  of  the  mass  of  the  stratum,  — 
Even  the  denudations  present  appearances,  indicating  that  they 
must  have  occurred  when  the  strata  were  but  half  consolidated;  for 
it  is  difficult  to  explain,  on  any  other  principle,  the  extent  to  which 
the  hard  strata  have  thus  been  demolished.— These  facts  it  is  impos* 
sible  to  reconcile  with  the  formation  system. 

(3.)  The  conformity  and  close  succession  of  the  strata,  viewed  in 
connection  with  their  contents,  also  furnish  insurmountable  difficult 
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ties  in  the  way  of  the  system,  —  The  members  of  the  strata  succeed 
each  other  so  closely,  and  with  so  little  appearance  of  interruptions, 
or  long  intervals,  between  their  deposition,  that  the  abettors  of  this 
theory  must  find  it  difficult,  if  not  impossible,  to  determine  where  one 
formation  ends,  and  another  begins.  The  members  of  the  series  often 
run  into  one  another.  The  chalk  might  be  deemed  one  of  the  most 
distinct  formations ;  and  yet  we  have  seen  (p.  62),  that  at  its  junction 
witli  the  upper  shale,  there  is  a  gradual  transition  of  the  one  into  the 
other,  the  clay  growing  chalky,  and  the  chalk  clayey.  Similar  ap- 
pearances occur  at  the  junction  of  other  members  of  the  series;  and 
even  where  there  is  a  di^^tinct  line  of  separation,  the  evenness  of  that 
line  is  a  proof,  that  the  inferior  member  has  not  lain  so  long  uncovered 
by  its  successor,  as  to  allow  the  hand  of  time,  or  accidental  causes, 
to  produce  inequalities  in  its  surface.  —  Besides,  the  contents  of  the 
strata  do  not  accord  with  the  formation  system.  If  each  member  of 
the  series  was  formed  so  leisurely,  and  if  its  animals  expired  on  tho 
spots  which  they  occupy,  why  are  almost  all  the  larger  petrifactions, 
particularly  the  large  marine  animals,  so  mangled  and  broken;  often 
parted  into  a  thousand  pieces,  and  their  fragments  scattered  in  all 
directions!  —  Again^  if  the  strata  were  formed  in  the  way  supposed^ 
why  do  we  find  in  so  many  of  them,  both  low  and  high,  masses  or 
fragments  of  petrified  wood?  Why  is  there  wood  in  the  alum  shale* 
the  ironstone,  and  the  oolite,  as  well  as  in  the  coal  and  sandstone 
strata!  Had  each  world  its  own  trees,  as  well  as  its  own  animals! 
Where  are  the  soils  in  which  the  successive  races  of  vegetables  grew? 
And  why  are  the  plants  and  the  shells,  the  trees  and  the  fishes,  of 
these  numerous  creations,  blended  together?  —  On  the  whole,  the 
formation  system  may  please  the  imagination,  and  give  scope  to  the 
fancy^  but  it  will  not  stand  the  test  of  an  appeal  to  facts. 

20.  The  basaltic  dyke  bears  such  strong  marks  of  having  been 
composed  of  fused  matter,  thrust  upwards  through  a  fissure  ia  the 
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strata,  by  volcanic  agency,  or  sornething  akin  to  it,  that  we  may 
reasonably  presume,  that  such  agency  raay  have  been  employed 
in  raising  the  strata,  out  of  the  ocean  in  vi^hich  they  were  deposited. 
—  Some  may  think,  that  we  should  have  placed  this  observation 
among  our  conjectures^  rather  than  among  facts  and  inferences:  but 
the  appearances  of  igneous  origin  presented  by  our  whinstone 
dyke,  and  other  similar  dykes,  are  so  strong,  as  nearly  to  reduc6 
the  matter  to  absolute  certainty.  Had  the  fissure  occupied  by  the 
whin  dyke  been  filled  from  above,  as  some  suppose^  whence  were 
the  materials  derived?  There  are  no  strata  above,  capable  of  filling 
it;  and  if  we  could  suppose  that  all  the  higher  members  of  the 
series  once  extended  over  the  space  through  which  the  dyke  runs, 
which  of  these  strata  could  supply  the  requisite  materials?  Why  are 
the  numerous  cracks  and  fissures,  in  the  oolite  and  other  strata,  not 
filled  with  the  same  substance?  And,  since  so  many  of  the  upper  bed^s 
consist  of  limestone,  why  does  the  dyke  contain  so  small  a  portion 
of  calcareous  matter?  If  the  fissure  was  filled  from  above,  by  secre- 
tions from  beds  that  have  been  washed  away;  why  does  it  not  every 
where  reach  Ihe  surface?  Or  rather,  as  it  is  harder  than  the  strata 
washed  away  from  it,  why  does  it  not  every  where  stand  up  above  the 
surface  like  a  wall,  as  it  does  at  Langbargh  and  some  other  places? 
Besides,  why  are  its  contents  disposed  in  large  oblong  blocks,  lying 
across  the  fissure;  and  not  rather  arranged  in  a  stratified  form,  or 
suspended  in  statactitic  masses?  Above  all,  why  is  the  dyke  through^ 
out  its  whole  length  composed  of  crystallized  matter,  and  that  matter 
not  at  all  affected  by  the  nature  of  the  various  strata  through  which 
it  passes?  In  its  progress  from  Maybecks  to  Cockfield,it  crosses  the 
blue  limestone  and  the  sandstone  strata  above  it,  the  coal  measures 
ofour  hills,  the  aluminous  strata,  the  red  eandstone  of  Cleveland,  the 
magnesian  limestone,  and  the  Durham  coal  measures,  arriving  at,  or 
approaching,  Ibe  metalliferous  limestone;  yet  the  diversified  nature 
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of  tbe  beds  through  which  it  runs  has  no  effect  on  it*  Now,  as  the 
substance  and  structure  of  the  dyke  are  nearly  uniform,  and  have  no 
connection  with  the  nature  or  composition  of  the  beds  which  it  tra- 
verses, we  are  compelled  to  think,  that  it  is  all  derived  from  one 
common  source^  and  that  source  not  above  but  below.  And  when 
we  also  see  along  its  course,  effects  produced  by  it,  exactly  corre- 
sponding with  tbe  effects  of  ignited  matter  (p,  181—184),  what  are  we 
to  believe,  but  that  its  substance  has  been  forced  upwards  in  a  state 
of  igneous  fusion?  — Hence,  as  we  have  seen  that  this  ^yke  is  con- 
nected with  slips  or  breaks  of  the  strata,  it  in  natural  to  conclude, 
that  the  same  kind  of  agency  which  forced  up  ignited  matter  into 
fissures  of  the  strata,  may  have  been  employed  in  raising  tbe  strata 
themselves,  out  of  the  ocean  in  which  they  were  formed. 

We  might  have  drawn  another  argument  against  the  formation 
system,  from  the  manner  in  which  the  basaltic  dyke  crosses  so  many 
members  of  the  series  of  strata;  but  it  is  high  time  to  proceed  to  the 
next  and  last  division  of  our  subject,  which  we  denominate 
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From  the  foregoing  statement  of  facts,  and  chain  of  reasonings 
from  facts  observed,  we  have  arrived  at  some  important  results,  with 
regard  to  the  nature  of  our  rocks,  and  the  circumstances  of  their 
formation.  We  have  found,  that  the  strata  have  been  deposited  by 
water,  and  were  originally  nearly  horizontal ;  that  through  some  power- 
ful agency,  they  have  suffered  great  changes,  in  numerous  breaks  and 
denudations,  by  which  valleys  and  water-courses  have  been  formed; 
that  the  different  beds  are  not  continued  round  the  globe,  nor  overall 
Britain,  but  wear  out  successively  to  thin  edges,  so  that  we  cannot 
arrange  them  into  any  regular  or  constant  series;  that  some  beds  or 
portions  of  the  strata,  pass  into  others,  and  some  are  secretions  from 
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others;  that  the  strata  have  not  been  formed  by  the  gradual  depositioa 
of  sediment,  such  as  is  now  deposited  in  the  bottom  of  the  ocean ; 
that  the  difierence  between  the  strata,  in  point  of  hardness^  and  in  the 
nature  and  quantity  of  their  organic  remains,  is  not  according  to 
the  order  of  their  succession;  that  they  have  not  been  produced  by 
alternate  depositions  from  salt  water  and  fresh,  nor  by  successive 
creations,  or  formations,  separated  by  ages  or  long  intervals,  and 
distinguished  by  peculiar  animals  or  vegetables,  but  appear  to 
have  been  formed  nearly  about  the  same  period;  and  that  volcanic 
agency,  having  produced  the  whinstone  dykes,  may  have  been  em- 
ployed in  raising  the  strata,  and  may  have  caused  some  of  the  breaks 
in  them. — It  now  remains  to  be  inquired,  at  what  period,  and  in  what 
manner,  the  strata  may  have  been  deposited. 

It  is  a  fashionable  opinion  among  geologists,  that  all  the  strata, 
including  even  a  great  part  of  the  alluvial  beds,  were  deposited  before 
the  creation  of  man;  and  some  of  the  most  respectable  geological 
writers  have  attempted  to  reconcile  the  formation  system  with  the 
Mosaic  account  of  the  creation,  by  supposing  that  the  six  days  of  the 
creation  are  six  indefinite  periods,  of  great  length,  corresponding  wilh 
the  eras  of  the  different  formations.  Such  writers  fancy,  t!iat  they 
have  discovered  a  coincidence  between  the  order  in  which  organized 
bodies  occur  in  the  strata,  and  the  order  of  the  creation  of  vegetables 
and  animals,  as  recorded  by  Moses.  Our  readers  must  have  seen, 
from  the  statements  given  above,  that  we  have  observed  no  such 
coincidence;  and  as  Ihe  notions  just  mentioned  cannot  be  reconciled 
with  facts,  it  is  equally  impossible  to  reconcile  them  with  the  scriptures. 

The  very  attempt  to  extend  the  period  of  the  creation  to  an  inde- 
finite length,  looks  like  detracting  from  the  honours  of  the  Almighty, 
whose  power,  instead  of  requiring  six  ages  for  the  work,  could  easily 
have  accomplished  it  in  six  hours.    The  instantaneous   execution  of 
the  several  parts  of  the  work,  is  represented  as  an  important  accession* 
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to  its  grandeur:  "He  spake,  and  it  uas  done:  He  commanded,  and 
it  stood  fast"    Independent  of  this,  the  formation  system  cannot  be 
made  to  agree  with  the  narrative  of  Moses.    He  describes  the  work ' 
of  each  dayi  and  then  represents  the  Creator  as  thus  reviewing  the* 
whole,  at  the  close  of  the  sixth  day:  "And  God  saw  every  thing' 
that  he  had  made,  and  behold  it  was  very  good."    With  what  pro-' 
priety  could  these  words  have  been  used,  if  the  work  of  s6me  of  the 
preceding  days  had  been  destroyed,  before  the  sixth  day  began? 
Besides,  each  of  the  days  is  stated  to  consist  of  "  morning  and  even- 
ing;" language  which  could  not,  without  the  mobt  violent  strainings- 
be  applied  to  the  formation  periods.     It  is  true,  that  the  terms  day^' 
morning;  and  evenings  are  often  in  scripture,  as  in  other  writings,  used 
in  a  metaphorical  sense;  but  it  is  contrary  to  the  rules  of  sound  cri-' 
ticism,  to  understand  them  in  this  sense,  in  the  simple  narrative  of 
the  work  of  creation.    The  mention  that  is  made  of  the  seventh  day, 
seems  to  put  the  matter  beyond  a  doubt.    God  rested  from  his  work 
on  the  seventh  day,  which  was  therefore  consecrated  to  be  the  sab-^ 
bath;  and  man  was  directed,  after  the  example  of  God,  to  labour  six 
days  of  the  week,  and  rest  on  the  seventh.      Now,  that  this  may  be 
a  suitable  motive  with  us,  to  devote  a  seventh  part  of  our  time  to  sa- 
cred rest,  we  must  understand,  that  the  six  days  of  the  creation  and 
the  sabbath  succeeding,  occupied  no  more  than  the  space  of  a  week; 
or  at  least,  that  the  seventh  day  was  of  the  same  length  with  each  of 
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Instead  of  assigning  such  high  antiquity  to  the  whole  of  the 
strata,  why  may  we  not  rather  suppose,  that  a  great  pro  portion  of 
them,  particularly  such  as  contain  organic  remains,  might  be  formed 
at  the  era  of  the  deluge?  We  are  far  from  adopting  on  this  subject 
the  crude  notions  of  Dr*  Woodward;  yet  we  are  persuaded,  that  hp, 
and  Mr.  Howard  and  others,  who  ascribe  to  the  deluge  the  principal 
changes  which  the  crust  of  our  globe  has  undergone,  in  so  far  come 
nearer  the  truth,  than  those  who  would  throw  back  those  changes 
into  long  ages  that  preceded  the  creation  of  man,  involving  them  in 
the  darkness  of  the  chao5J.  Aware  that  our  sentiments  on  this  sub- 
ject difler  materially  from  those  of  a  great  proportion  of  our  literary 
friends,  we  would  beg  of  them  a  patient  hearing;  that  they  may  not 
condemn  our  remarks,  till  they  have  candidly  weighed  them. 

It  is  common  to  ascribe  to  the  deluge  only  the  formation  of  some 
alluvial  beds;  nay,  some  authors  will  scarcely  allow  it  a  share  even  in 
forming  the  alluvium.  A  writer  in  the  Philosophical  Journal,  for  July, 
1820,  alleges  thai,  "according to  Moses,"  the  deluge  was  only  '* a  quiet 
effusion  of  water  upon  the  surface  of  the  earth  ;'*  by  which  "  the  surface 
was  not  torn  up  or  moved,  so  as  in  any  material  degree  to  disturb  and 
root  up  the  vegetable  races;'*  and  which  did  not  wash  away  even  the 
vegetable  mould,  lu  proof  of  which  view  of  the  deluge,  the  writer 
asserts,  that  '*Noah  on  quilting  the  ark,  or  very  soon  after,  planted  a 
vineyard." — -The  charge  which  that  writer  prefers  against  Professor 
Buckland,  of  "not  having  carefully  considered  the  words  used  by 
Moses  in  describing  the  Noachian  deluge/'  may  with  great  justice  be 
retorted  upon  himself.  From  the  notice  taken  of  Canaan  the  son  of 
Ham,  in  what  is  said  about  the  vineyard,  we  may  infer,  that  it  was 
not  planted  till  several  years  after  Ihedeluge*  Indeed,  had  the  deluge 
been  nothing  more  than  what  that  writer  conceives,  the  wonder  is, 
why  Noah  would  think  of  planting  a  vineyard  at  all ;  as  he  had  his 
choice  of  thousands  of  vineyards,  left  by  the  anliluvians,  and  rendered 
more  fertile  by  a  slight  coating  of  mud  ! 
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Had  Moses  given  no  intimation  of  violent  means  employed  for 
the  submersion  of  the  earth,  the  simple  fact  which  he  states,  that  the 
waters  overflowed  the  whole  globe  for  an  hundred  and  fifty  days,  and 
the  lower  parts  of  the  land  much  longer,  implies  great  and  extensive 
changes.  Were  our  present  strata  submerged  so  long  in  the  ocean, 
exposed  to  the  action  of  the  waves  and  currents,  besides  the  agitation 
occasioned  hy  the  rising  and  falling  of  the  waters,  could  we  suppose 
that  the  surface  would  scarcely  be  disturbed?  On  the  contrary,  might 
we  not  expect,  that  the  alluvial  beds,  with  vast  quantities  of  the  softer 
strata,  would  be  wholly  dissolved,  or  terribly  broken;  and  that  even 
the  solid  rocks,  or  masses  of  strata,  dashing  against  one  another, 
would  to  a  great  extent  be  ground  to  powder?  Such  effects  must  have 
been  produced  by  the  deluge,  even  if  waters  had  been  created  on  pur- 
pose to  drown  the  world,  to  be  afterwards  annihilated  when  they  had 
fulBlled  their  commission.  But  how  much  greater  must  the  cata- 
strophes have  been,  when  the  waters  of  the  ocean  were  employed  to 
cover  the  dry  land?  We  are  expressly  informed  by  the  sacred  histo- 
rian, that  while  **tbe  windows  of  heaven  were  opened,'*  to  pour  down 
rain,  "all  the  fountains  of  the  great  deep  were  broken  up;"  words 
evidently  intimating,  that  the  waters  rushed  up  from  the  depths  of  the 
ocean,  if  not  from  the  interior  of  the  globe,  in  order  to  overflow  the 
earth;  which  implies,  that  the  bed  of  the  sea  was  elevated,  and  the 
land  proportionally  depressed,  and  consequently  that  the  strata  were 
extensively  broken  and  deranged*  Mobes,  indeed,  repeatedly  states, 
I  hat  the  earth  was  destroyed,  as  welt  as  its  inhabitants;  and  the 
Apostle  Peter,  in  the  last  chapter  of  his  Second  Epistle,  considers 
that  destruction  of  the  earth  by  water,  as  somewhat  analogous  to 
the  final  destruction  of  the  globe  by  fire ;  and  since  he  describes  the 
latter  as  a  dissolution  of  the  substance  of  the  earth,  particularly  of  its 
crust,  where  the  works  of  man  are  carried  on,  we  must,  to  preserve 
the  analogy,  understand  the  former  of  a  similar  dissolution,  though 
by  another  element. 
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"A§  collateral  proofs  of  the  extent  of  the  revolution  effected  by  the 
delnge^  we  may  notice  the  abridgment  of  the  life  of  roan  immediately 
following,  and  the  change  that  seems  to  have  taken  place  even  in  the 
atmosphere*  No  mention  is  made  of  rain  before  the  deluge,  but  only 
of  mist  employed  to  water  the  ground ;  and  as  the  rainbow  was 
appointed  a  token  of  God  s  covenant  with  Noah,  it  seems  probable, 
that  it  then  appeared  for  the  first  time^  and  consequently,  that  the 
state  of  the  atmosphere  was  materially  altered.  The  shortening  of 
human  life  may  be  presumed  to  be  connected  with  this  alteration* 
and  with  corresponding  alterations  ill  the  earth's  surface,  occasioning 
great  changes  of  soil  and  climate. 

Even  the  duration  of  the  deluge  is  a  presumptive  evidence,  that 
it  was  intended  for  other  purposes  than  the  mere  destruction  of  the 
inhabitants  of  the  globe*  The  waters  prevailed  on  the  earth  an  hun- 
dred and  fifty  days  (including,  it  would  seem,  the  forty  days  during 
which  they  continued  rising);  after  the  ark  took  the  ground,  above  two 
months  more  elapsed,  before  the  tops  of  the  mountains  were  distinctly 
wteUf  emerging  from  the  ocean;  and  other  four  months  were  almost 
expired,  before  Noah  and  those  under  his  charge  were  permitted  to 
quit  the  ark,  which  had  now  been  their  habitation  upwards  of  a  year. 
Many  years,  indeed,  might  revolve,  ere  the  ocean  subsided  to  its 
present  leveK  Now,  if  the  object  of  the  deluge  was  merely  to  drown 
the  inhabitants  of  the  world,  that  might  have  been  accomplii*bed  in 
a  few  days;  and  a  week  or  two  might  have  sufficed  to  dry  the  earth, 
had  there  been  only  "a  quiet  effusion  of  water  upon  its  surface.'*  Is 
there  not,  then,  strong  ground  for  presuming,  that  the  globe  was  so 
long  immersed,  to  effect  the  most  important  changes  in  its  crust;  that 
during  the  deluge,  the  old  strata  were  extensively  demolished,  and 
new  strata  formed  out  of  their  ruins;  and  that,  as  the  ocean  subjiided, 
the  new  strata  rose,  experiencing  in  their  rise  those  breaks,  undu- 
lations, and  other  irregularities,  with  which  they  are  marked? 

4s 


U6 


GENERAL  OBSERVATIONS- 


To  catablish  the  theory  here  proposed,  raaoy  queries  demand 
to  be  answered,  and  not  a  few  ebjections  require  to  be  met.  Our 
limits  will  not  allow  us  to  enter  very  fully  into  the  subject;  but  the 
following  remarks  may  serve  to  elucidate  and  confirm  the  general 
ideas  now  thrown  out. 

If  it  be  asked.  To  what  extent  were  the  ancient  strata  demolish- 
ed? We  reply;  that  probably  the  whole  were  dissolved,  except  the 
primary  rocks,  containing  no  organic  remains.  Doiomieu,  an  accurate 
observer  of  nature,  notices,  that  a  great  catastrophe  seems  to  haye 
taken  place  after  the  birth  of  the  primitive  rocks,  and  before  that  of 
the  derivative;  that  the  shell  of  the  earth  has  been  broken  through 
by  some  vast  shock,  and  the  strata^  originally  horizontal,  throwa 
up  to  a  great  height,  some  vertically,  and  others  obliquely;  thus 
forming  the  principal  inequalities  on  the  earth's  surface,  Mr.Green- 
ougb,  after  quoting  these  ejcpressions,  makes  this  judicious  remark: 
'*  Without  asienting  to  every  part  of  this  doctrine,  I  cannot  but 
consider  the  almost  universal  occurrence  of  conglomerate  and  grey* 
iivack6  on  the  confines  of  what  are  called  primitive  rocks,  as  one  of 
the  most  important  and  striking  facts  yet  established  in  geology :  it 
seems  to  prove,  that,  at  the  epoch  at  which  these  beds  were  formed, 
a  deluge  took  place,  &c."*  The  deluge  which  formed  these  con- 
glomerate beds,  is  supposed  by  Mr.  Greenough  to  have  been  more 
ancient  tlian  "  that  which  determined  the  present  outline  of  the  earth ;' 
but  why  may  we  not  regard  it  as  the  very  same?  The  beds  alluded 
to  ieem  to  mark  the  extent  to  which  the  primeval  strata  were  dis- 
solved by  the  deluge* 

But  how  could  the  deluge  dissolve  so  large  a  portion  of  the 
earth's  ancient  crust?  To  this  we  answer,  that  the  beds  so  demolished 
might  be  much  softer  than  some  of  our  secondary  strata  now  are; 
and  might  bear  some  analogy  to   our   alluvial   beds.    The  ancient 

*  Oremough'g  Geology^  p.  212. 
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world  may  be  presumed  to  have  been  more  fertile  than  the  present ; 
as  the  people  of  that  world  lived  to  a  great  age,  though  they  were 
not>  as  far  as  we  know,  permitted  to  use  animal  food.  Hence  it  is 
probable,  that  the  primeval  earth  was  covered  with  a  rich  and  deep 
soil;  and  it  is  by  no  means  unlikely,  that  vast  beds  of  clay,  of  sand, 
of  mar),  or  calcareous  matter,  as  well  as  quantities  of  gravel,  were 
lying  over  the  solid  strata:  and  even  the  latt€r  might  not  then  have 
acquired  their  utmost  hardness.  If  such  was  the  case,  it  is  easy  to 
see,  how  sufficient  materials  might  be  supplied,  for  formiog  our  strata 
of  sandstone,  limestone,  and  shale ;  without  attributing  to  the  wateri 
of  the  deluge  any  preternatural  power  of  decomposition. 

If  the  inquiry  be  made,  How  could  the  antediluvian  world 
furnish  the  inconceivable  quantity  of  animal  and  vegetable  matter, 
contained  in  oor  present  strata?  We  reply,  that  if  we  take  into  con- 
iideration  the  superior  fertility  of  the  ancient  world,  the  difficulty  will 
Tanislh  Even  our  present  earth  d%uld  perhaps  yield  a  supply  of  such 
matter,  little  or  nothing  short  of  the  quantity  observed.  Were  the 
vast  forests  of  America,  for  instance,  rooted  up,  and  floated  in  masses, 
they  would  go  far  towards  furnishing  materials  for  coal  strata,  equal 
to  all  the  coal  beds  hitherto  known;  and  no  doubt  the  antediluvian 
forests  were  far  more  extensive  and  luxuriant, — As  trees  are  often 
found  lodged  at  a  great  depth,  in  the  channels  of  rivers,  and  at  the 
bottoms  of  lakes,  we  need  scarcely  inquire,  how  the  masses  of  wood 
could  be  deposited  at  the  bottom  of  the  ocean,  instead  of  all  floating 
it  the  top*  Yet  we  may  notice,  that  the  trees  being  torn  up  with  all 
their  roots,  branches,  and  leaves,  would  naturally  become  much 
clogged  with  the  mud  or  clay  of  the  soil  in  which  they  grew ;  and 
this  clay  would  not  only  facilitate  the  deposition  of  the  vegetable 
masses,  but  supply  materials  for  the  shale  beds  which  uniformly 
accompany  coal.  The  leaves  and  small  plants,  floating  in  the  upper 
part  of  the  mass,  would  occasion  those  vegetable  impressions  found 
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in  the  coal  ghale,  immediately  of  cr  each  bed  of  coal ;  and  often  in  the 
coal  itself.  Some  of  the  thinner  seams  of  coal,  as  ihe  Maybecka 
geams,  appear  to  owe  their  origin  to  floating  masses  of  braoche^^ 
shrubs,  and  small  plants.  The  process  by  which  soch  vegetable 
matter  might  be  converted  into  coal,  is  well  described  by  Mr.  Par* 
kinson,  in  the  First  Volume  of  his  Organic  Remains.  The  coal  bedt 
would  be  formed  by  successive  floating  masses  of  wood,  beds  of  clay 
or  sand  being  interposed  between  Ihera, 

The  exuberance  of  animal  life  in  the  ancient  world,  may  be  pre* 
sumed  to  correspond  with  that  of  vegetation.  Immense  quantities 
of  shell-fish,  with  the  exuviae  of  those  of  former  ages,  being  strewed 
along  the  shores  of  the  seas,  and  the  rivers,  would  at  the  breaking 
up  of  the  strata,  be  swept  away  by  the  waters ;  intermixed  with  the 
sand,  marl,  or  cby,  on  which  they  reposed,  now  destined  to  be  their 
matrix ;  and  masses  of  animal  matter,  including  shells,  remains  of 
fishes,  &c.,  after  floating  for  sometime,  would  be  deposited  in  the 
beds,  and  become  the  nuclei  of  future  nodules  of  stone. 

Some  may  be  ready  to  ask,  Why  are  the  beds  so  regular,  and  in 
many  instances  so  homogeneous?  Why  do  we  not  find  them  presenting 
a  more  confused  mixture  of  different  substances?  These  questions  it 
is  not  very  difficult  to  answer*  Among  substances  set  afloat  in  m 
mixed  state,  an  elective  attraction,  as  it  has  been  called,  tends  to 
draw  together  such  parts  of  the  mass  as  are  of  the  same  nature.  This 
we  ^en  exemplified  on  our  own  beach  ;  where  the  sea  often  deposits 
of  burnt  alum  shale,  of  mud  or  clay,  of  drift  coal,  of  white 
of  brown  sand,  of  gravely  &c, ;  each  tolerably  homogeneous,  as 
far  as  it  goes.  We  see  also  quantities  of  sea- weed  deposited  inbedsi 
iMiead  of  being  confusedly  dispersed  along  the  shore;  and  quantities 
•f  sbells,  often  of  one  itpecies,  arranged  in  a  similar  form.  The  same 
|rfMwnena,  but  on  a  far  grander  scale,  appear  in  the  formation  of 
tim  eecoodary  strata;  the  clay,  the  sand,  the  lime,  the  wood,  &c., 
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having  settled  to  the  bottom  in  separate  strata,  or  extensive  lenticular 
n>asses,  each  running  to  a  thin  edge* 

Again,  it  will  be  demanded,  How  could  the  waters  of  the  delude 
bold  so  much  matter  in  a  state  of  solution?  To  thin  we  reply;  that 
these  waters  being  composed  of  the  whole  contents  of  the  ocean,  and 
of  all  the  lakes  and  rivers  of  the  world,  with  all  that  the  atmosphere 
trould  supply,  not  to  speak  of  what  might  issue  from  caverns  in  the 
interior  of  the  globe;  this  immense  collection  woold  suffice  to  float  a 
quantity  of  matter^  adequate  to  form  at  least  a  very  large  proportion 
of  the  secondary  strata;  especially  as,  from  the  manner  in  which 
the  shells  and  pieces  of  wood  are  distributed  in  the  beds  of  shale, 
8&C.,  the  solution  seems  to  have  been,  in  some  instances,  very  thick 
and  slimy,  containing  but  little  water.  Besides,  it  is  not  necessary 
to  suppose  the  whole  materials  of  the  strata  to  be  sospended  in  the 
waters  at  once:  they  might  be  dissolved  and  deposited  in  successive 
portions,  according  as  the  ocean  rose  higher  and  higher,  and  extended 
its  depredations  on  the  ancient  crust  of  the  globe;  and  the  waters 
which  deposited  the  first  part  of  the  strata,  would  thus  be  set  at 
liberty,  to  assist  in  dissolving  and  arranging  the  last.  Thus  far  we 
may  admit  the  doctrine  of  formations ;  that  the  beds  may  have  been 
deposited  in  successive  assemblages,  and  there  might  be  only  one  as* 
semblage  or  series  afloat  at  a  time,  in  any  particular  place  or  region; 
though  we  have  no  right  to  suppose,  that  any  one  series  extended 
round  the  whole  globe,  so  as  to  constitute  a  universal  formation. 

We  have  already  (^20)  anticipated  the  queries  that  may  be 
made,  respecting  the  agent  employed  in  breaking  up  the  crust  of  the 
earth,  and  subsequently  elevating  the  new  fonned  strata.  These 
operations  were  most  probably  effected  by  volcanic  agency,  or  some 
expansive  force  acting  from  below.  The  bed  of  the  sea  was  thus 
heaved  upwards  in  various  places;  and  this  could  not  be  done  with* 
out  a  corresponding  depression  of  the  land ;  for  wherever  any  portion 
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of  the  earth's  crust  was  elevated,  the  chasm  beneath  it  would  naturally^ 
be  filled  up  with  matter  rushiug  iu»  or  pressed  10,  from  all  sides; 
and  this  matter  being  abstracted  from  under  the  adjoining  strata,  the 
latter  would  necessarily  sink-  The  violence  attending  these  opera- 
tions, would  greatly  facilitate  the  dissolving  of  the  strata,  in  the  early 
stages  of  the  deluge;  while  the  strata  that  remained  undissolved, 
would  be  thrown  into  that  wild  confusion  which  the  primary  rocks 
now  present;  some  masses  being  raised  on  their  edges  vertically, 
and  others  at  high  angles,  as  we  see  in  accumulated  fragments  of 
broken  ice.  In  the  later  stages  of  the  deluge,  when  a  great  part  of 
the  new  strata  had  been  deposited,  the  expansive  force  might,  in 
many  instances,  continue  to  act  on  the  same  parts  of  the  earth's  crust; 
and  consequently  would  produce  dry  land  where  the  ancient  oceaa 
had  flowed,  while  large  portions  of  what  had  been  dry  land,  sunk 
down,  and  became  the  bed  of  the  present  ocean.  Yet,  in  other  in- 
stances, we  must  suppose  the  volcanic  agency  to  have  changed  its 
direction;  allowing  the  former  bed  of  the  ocean,  which  it  had  ele- 
vated, to  sink  down  and  become  the  bed  of  the  ocean  still;  and 
causing  what  had  been  dry  land,  to  rise  and  become  dry  land  again. 
This  we  may  presume  to  have  been  the  case  with  the  mountains  of 
Armenia,  where  the  rivers  Euphrates  and  Tigris,  mentioned  in  the  de- 
scription of  paradise,  have  their  sources  ;  and  where  the  ark  took  the 
grounds  Yet,  it  is  likely,  that  these  mountains,  and  many  of  our 
present  mountains,  acquired  by  the  deluge  an  elevation  which  no 
mountains  had  attained  before;  owing  principally  to  the  way  in  which 
masses  of  the  earth's  crust  were  then  raised  on  their  edges.  The 
peaks  of  the  Himalay  mountains,  ihe  most  lofty  in  the  world,  are 
huge  fragments  of  primary  strata,  elevated  at  a  high  angle;  as  appears 
from  Mr*  Fra^er's  paper  in  the  Geological  Transactions,  Vol.  V.,  p.  60. 
Other  lofty  peaks,  such  as  those  of  the  Andes,  are  craters  of  volca*^ 
noes  ;  of  which  there  were  probably  none  before  the  deluge. 
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While  the  new  tttrata  were  rising,  they  would  imavoidably  be 
bent,  cracked,  and  broken,  in  various  places;  especially  as  the  ex- 
pansive power  that  heaved  them  up,  could  not  be  expected  to  acton 
every  part  with  equal  force;  and  wherever  that  power  was  suddenly 
suspended  or  withdrawn,  a  subsidence  would  take  place,  which  would 
greatly  increase  the  dislocations  and  bends.  As  the  rise  of  the  strata, 
corresponding  with  the  subsiding  of  the  waters,  look  place  in  succes- 
sive stages,  this  would  occasion  breaks  and  veins  of  different  dates, 
as  well  as  upfiUings,  unconformable  strata,  and  other  irregularities. 
Hence,  we  find  veins  and  masses  of  trap,  and  other  unstratiQed  rocks, 
of  different  ages.  Such  veins,  as  already  intimated  (§  20),  we  con- 
ceive to  have  been  forced  upwards  in  a  state  of  fusion;  and  the  flat 
masses  might  originate  in  the  overflowing  of  the  veins ;  and  where 
this  overflowing  matter  became  covered  with  new  depositiom^,  ftuch 
rocks  would  appear  stratified*  We  need  not  doubt,  that  the  interior 
of  the  globe,  which  supplies  matter  for  so  many  volcanoes,  could  be 
made  to  yield  abundance  of  materials  for  trap  dykes,  metalliferous 
veins,  and  unstratified  rocks.  Whether  granite  belongs  to  this  class 
of  rocks,  or  not,  we  do  not  stop  to  inquire. 

The  abrasions  or  denudalions  of  the  strata,  appear  lo  have  been 
occasioned,  chiefly  by  the  rushing  or  hasty  retiring  of  ihe  waters, 
from  a  higher  <o  a  lower  position,  as  the  strata  ascended;  and  the 
materials  abraded,  with  fragments  detached  at  the  break)-;,  and  lighter 
matter  yet  floating  or  held  in  solution,  %vould  form  the  alluvial  beds; 
the  higher  regions  generally  supplying  materials  for  the  alluvium  of 
the  lower  The  quantity  of  gravel  required  for  the  alluvium,  need 
not  cause  any  serious  diflScuIty,  if  we  consider,  that  the  waters  of  the 
deluge  might  not  retire  from  the  lower  regions,  till  many  years  after 
Noah  quilted  tlie  ark.  The  gravel  of  the  old  world  would  suffice  for 
the  ancient  breccias  and  conglomerates.  Perhaps  some  of  the  phe* 
nomena  observed,  must  be  explained  by  supposing,  that  the  strata  iR 
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some  places  have  been  twice  submerged  ;  and  thoae  who  make  the 
strata  dance  up  and  dawn  at  pleasure,  to  produce  fresh  and  salt 
water  formations,  cannot  object  to  this  double  submersion. 

If  it  be  asked*  How  could  the  earth*  after  such  a  catastrophe^  so 
soon  become  a  firm  habitation  for  man  and  beast!  We  reply;  thai 
since  the  consolidation  of  the  strata  was  not  the  work  of  timet  ^3  W€ 
have  already  seen  (§12)»  there  is  little  or  no  difficulty  in  the  case; 
especially  as  the  volcanic  heat  might  serve  to  accelerate  tlieir  conso- 
lidation.  The  mixture  of  salt,  from  the  sea  water,  might  also  mate- 
rially aid  the  process;  as  appears  from  the  experiments  of  Sir  Jamen 
Hall»  described  in  the  Edinburgh  Philosophical  Transactions*  Be- 
sides, the  place  where  the  ark  rested,  might  consist  chiefly  of  primary 
strata ;  and  men  might  live  on  the  mountainB,  till  the  valleys  were  fit 
for  their  reception- 

Again,  it  will  be  inqoired,  How  was  the  vegetable  world  pre^ 
servedi  and  so  quickly  restored  ?  Why  were  not  all  vegetables,  and 
even  all  marine  animals,  overwhelmed  by  the  breaking  up  of  tke 
earth's  crust,  or  destroyed  by  the  volcanic  heat?  We  answer;  thai 
no  doubt  a  great  proportion  of  the  vegetables  and  marine  aniinalt 
perished,  and  several  species,  and  even  genera,  appear  to  have  become 
extinct;  but  others  were  preserved,  like  the  ark,  towards  the  surface 
of  the  waters,  in  sufficient  quantity  for  replenishing  the  new  world* 
The  seeds  and  roots  of  vegetables,  and  perhaps  whole  trees  and 
shrubs,  would  float  in  considerable  quantity;  and  being  left  by  th«' 
retiring  waters,  mixed  probably  with  a  tine  loam,  would  speedily 
vegetate,  and  deck  the  new  earth  with  verdure.  In  like  manner,  the 
fishes,  and  other  marine  animals,  though  vastly  reduced  in  numbers, 
would  still  suffice  to  stock  the  new  seas,  lakes,  and  rivers.  It  need 
not  be  objected,  that  the  salt  water  would  kill  all  the  vegetables ;  for 
the  salt  water  was  then  diluted  in  fresh  water;  nay,  it  would  seem, 
from  the  quantities  of  salt  found  imbedded  in  the  strata,  that  it  then 
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lieposited  much  of  its  salt  in  a  crystallized  form.  Indeed,  the  vege 
tables  growing  on  the  recently  formed  coral  islands,  in  the  South 
Sea,  are  generally  supposed  to  have  sprung  at  first  from  seeds 
floated  thither  by  the  waves.  — As  to  the  effect  of  the  volcanic  heat 
on  animal  and  vegetahle  life,  the  chief  region  of  that  heat  must 
have  been  at  such  a  distance  from  the  surface^  that  it  could  have  no 
fatal  influence;  except  in  a  few  spots,  where  the  fused  matter  over^* 
flowed  the  fissures  of  the  strata,  and  formed  overlying  masses  :  and 
even  there  it  would  soon  cool,  on  approaching  the  surface.  It  is  well 
known,  that  animals  and  vegetables  live  and  thrive  on  the  skirts 
of  iEltna,  Vesuvius,  and  other  volcanoes;  and  the  volcanic  heat  at  the 
deluge  might  have  a  genial  iniluence,  occasioning  a  more  rapid  resto- 
ration of  the  vegetable  world,  as  soon  as  the  land  emerged  from  the 
ocean.  We  need  not  then  wonder,  that  at  the  distance  of  four 
months  after  the  ark  ceased  to  float,  the  dove  should  find  a  fresh 
olive  leaf,  which  she  plucked  off  and  brought  to  Noah.  And  let  it 
be  remembered,  that  the  top  of  mount  Ararat,  whatever  it  may  be 
now,  could  not  then  be  cold  and  bleak  ;  for  it  would  enjoy  the  same 
atmosphere  in  point  of  density  and  warmth,  as  that  of  any  low  island 
now  situated  in  the  same  latitude^ 

Further,  it  will  he  urged,  as  a  formidable  objection  against  our 
theory.  Why  are  not  the  remains  of  quadrupeds  found  in  great  quanti- 
ties, imbedded  in  the  strata?  Why,  especially,  are  no  remains  of  man 
found  in  them?  To  these  questions  we  reply ;  that  if,  in  most  instances, 
what  was  dry  land  before  the  deluge,  became  the  bed  of  the  sea  after  ir, 
and  viceversa^  this  is  a  good  reason  why  the  organic  remains  of  our  pre* 
sent  strata  should  consist  chiefly  of  marine  productions;  the  remains  of 
land  animals  being  found  sparingly,  as  they  would  be  chiefly  imbedded 
in  the  strata  which  now  compose  the  bottom  of  the  oc^an.  Besides, 
during  the  gradual  rise  of  the  waters,  both  men  and  beasts,  especially 
the  former,  would  betake  themselves  for  refuge  to  the  hills  and  higher 
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grounds ;  where  they  might  survive  the  first  catastrophes  of  the  earthia 
crusty  and  conseqaently  escape  being  imbedded  in  the  lower  strata^ 
Being  afterwards  swept  away  in  vast  crowds*,  when  the  waters  reached 
the  highest  eminences,  they  would  form  floating  masses  of  animal 
matter,  in  which  the  most  fat  and  bulky  animals,  a«  the  elephant 
rhinoceros,  &c.,  would  hold  an  important  place.  It  is  a  common^  and 
very  probable  opinion,  that  the  raven  which  Noah  sent  out,  found 
sustenance  by  feeding  on  the  floating  carrion.  Some  portions  of  this 
animal  matter,  especially  when  loaded  with  mud,  miglU  be  expected 
to  sink,  and  be  imbedded  in  the  newest  strata;  in  which  sitaatiom 
animal  remains  have  been  discovered,  in  oae  of  the  supposed  fresb* 
water  formations  of  the  Paris  basin.  If  Mr.  Whitby's  account  of  the 
discovery  of  some  remains  of  the  rhinoceros,  found  in  1S14,  imbedded 
in  a  mass  of  clay  in  the  solid  limestone  near  Plymouth,  be  correct,  a 
mass  of  such  animal  matter,  loaded  with  mud,  must  have  beea  iii?t, 
closed  in  that  rock  whilst  it  was  forming. 

Bat  most  of  these  masses  of  animal  remains  appear  to  have  kept 
afloat,  till  all  the  regular  strata  were  deposited,  and  till  breaks  and 
fissures  began  to  exist  even  in  the  newest  strata.  Floating  or  drift- 
ing on  the  surface  of  these  strata,  quantities  of  bones,  accompanied 
with  softer  animal  matter^  wliich  protected  them  from  being  much 
water-worn,  were  lodged  in  crevices  and  openings;  and  these  open- 
ings, whether  caused  by  breaks,  or  by  the  shrinking  of  the  rock  whik 
it  was  consolidating,  being  most  numerous  in  limestone,  it  is  in  cal- 
careous rocks  chiefly  that  such  remains  occur.  At  that  era,  the  relics 
found  in  Kirkdale  cave,  in  the  German  caves,  in  the  rock  of  Gibraltar 
and  in  several  places  on  the  shores  of  the  Mediterranean,  appear  to 
have  been  drifted  into  these  hollow  receptacles. — ^These  remains  being 
deposited  before  the  alluvial  beds  were  formed,  are  not  accompanied 
with  sand  and  gravel;  but  a  great  proportion  of  the  animal  masses  hav* 
log  continued  floating   till   the   denudations  commenced,  and  tli# 
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allaviom  began  to  be  deposited,  they  were  lodged  in  it  at  various  depths. 
The  bones  left  near  the  surface,  among  which  might  be  a  quantity  of 
human  remains,  would  soon  be  decomposed ;  while  the  relics  depo^ 
sited  at  greater  depths,  particularly  those  of  the  larger  animals,  would 
be  preserved. 

Most  geological  authors  lay  it  down  as  a  kind  of  axiom,  that  no 
human  remains  exist  in  the  strata.  It  is  by  no  means  certain,  how- 
ever, that  the  writers  who  have  spoken  of  finding  human  bones  in  the 
clefts  of  the  rock  at  Gibraltar,  and  in  similar  collections,  were  aM 
mistaken.  The  recent  discovery  of  human  skeletonsy  imbedded  in  a 
grey  limestone  in  the  island  of  Guadalotipe,  leads  us  to  think,  that 
fossil  human  remains  have  been  found  elsewhere,  and  may  yet  be 
found  in  greater  quantity.  Attempts  have  been  made  to  set  aside  the 
force  of  this  fact,  by  supposing  that  the  Guadaloupe  limestone  is  quite 
a  modern  concretion;  but  such  suppositions,  which  vary  according 
to  the  fancy  of  each  writer,  cannot  be  opposed  to  the  plain  facts^ 
detailed  by  Mr.  Konig,  in  the  Philosophical  Transactions  for  1814. 

Several  other  questions  might  be  discussed,  to  elucidate  our  theory. 
We  might  be  expected,  to  notice  the  difficulty  of  fixing  the  line  of  de- 
marcation between  the  primary  and  secondary  strata,  and  to  advert 
to  other  phenomena  requiring  explanation.  We  will  not,  however^ 
pursue  our  researches  further  at  present;  but  leave  it  to  others  better 
qualified,  or  to  ourselves  at  another  opportunity,  to  fill  up  the  outline 
now  sketched.  Future  discoveries  may  perhaps  overturn-  some  parts 
of  our  theory;  but  whatever  modifications  it  may  be  destined  to  un- 
dergo, we  indulge  a  hope,  that,  as  it  is  adopted  upon  a  careful  ex- 
amination of  facts,  the  principal  parts  of  it  will  eventually  be  estab- 
lished. Our  views,  indeed,  are  far  from  coinciding  with  the  most 
fashionable  theories  of  the  present  day  ;  yet  there  are  sensible  writers 
who  have  adopted  nearly  the  same  ideas.  We  would  particularly 
lefer  our  readers  to  "A  Comparative  Estimate  of  the  Mineral  and 
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Mosaical  Geologies,  by  Granville  Penn,  Esq.  ;*"  where  several  of  the 
topics  which  we  have  briefly  noticed,  are  discussed  at  considerable 
length.  This  Work,  published  about  the  same  time  with  our  first 
Edition,  opposes  the  present  popular  theories  with  much  force  of 
argument.  We  are  not  prepared  to  admit  all  that  Mr.  Penn  has 
advanced;  bat  his  theoretical  views  appear  to  us,  on  the  whole,  much 
more  judicious  than  those  which  he  combats. 

It  gives  us  no  small  pleasure  to  observe,  that  the  geological  fiicte 
which  have  come  under  our  review,  do  not  contradict  but  confirm  the 
sacred  scriptures;  and  if  our  labours  have  served  to  excite  in  our 
readers  a  greater  veneration  for  the  works,  and  the  word,  of  the 
Almighty,  our  highest  object  lias  been  attained. 
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EXPLANATIOM 

OF  THE 

PLATES. 

Plate  I.     Fmits,  or  Heads  of  Plants.    P.  190,  191. 


fIG* 

1.  Two  Heads  of  PlftQti.   8  alt  wick  I  rom  tone. 

2.  He&d  of  a  Plant.     Haweker  Sandatone. 

Z,  Head  resemblifig   Honey-auckle.      Ditto. 
4.  Nat,  from  &n  I  ronatODe  Nodule  b  Sandstooe. 


FIG, 

6,  Nut,  from  the  Oolite, 

6.  Head  of  a  Plant.    Sandstone. 

7*  Ditto.    Ironstone. 

8.  Ditto*     Sandstone* 


Plate.  11.     Impressions  of  Leaves.     P.  192. 


1.  Leaf  with  close  lanceolate  leafets.    Sand* 

stone. 
$.  Fern  like  Ruia  muraria.    Ironstone. 

3.  Leaf  resembling  a  Willow.     Sandstone, 

4.  Fern  with  sharp  lanceolate  leafets.  Ditto* 

5.  PlantresenihLinga(rAc^A^t»m*     Ditto, 


6.  Leafwithlongand  sharp  leafets.  Sandstone. 
7'  Plant  with  small  round  crowded  sessile 

leaves*     Sandstone. 
8*  Fern  with  carious  ner?ed  leafets.     Iron* 

stone. 
9*  Leaf  of  the  ScalopeHdrium,    Ironstone. 


Plate  111.     Leaves  and  Reeds.     P.  192,  193,  194. 


FIO. 

1.  Elegant  fern.    Ironstone. 

2.  Leaf  with  long  lanceolate  striated  leafets. 

Ditto. 

3.  Delicate  little  plant.     Ditto. 


FIG. 

4.  Reed  In  Sandstone,  from  High  Whitby. 

6,  Ditto,  with  the  root. 

6.  Heed  with  numerous  joints.      Hawsker 

Sandstone. 


Plate  IV.     Madrepores.     F.  202— 20«. 


PIG, 

8,  Flower-shaped  madrepore.     Oolite. 

9.  Blad report  resembling  M,  arachnmdti. 
Oolite. 

10.  Branched  coraL    Ditto. 

11.  Turnip-shaped  madrepore.     Ditto, 
Ditto.   N.B.  Nos,  1,3,G,  7i  1 1,  are  usually  called 

Ak^onites. 


1.  Madrepore,  with  long  stalk.     Chalk* 

2.  Madre^mra  ananas.     Oolite,  Helmsley 

3.  Fig-shaped  madrepore.     Oolite. 

4.  Turbinated  ditto.  Ditto. 

5.  Button- shaped  ditto.     Chalk. 

6.  Madrepore,  same  species  as  No,  I 

7.  Fungiform  madrepore.     Oolite. 

Plate  V,  Encrinites,  Pentacrinites,  and  Starfish.     P.  208 — 210. 

FiG,  FIG. 

1.  Head  of  an  encrinite.     Bloc  Limestone.       4.  Stem  of  a  rare  enenuite.     Oolite, 

2.  Head  of  a  iientacrinlte.     Ironstone.  5.  Star^Enh  resembling  asUrioi  iphtrnttatfit. 
3>  PeBtacrinitc  with  rounded  angles.     Alum  Alum  shale. 

shale.  6.  Another  species  of  asteriaa.     Ditto. 
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Plate  VI.    Echinites.    P.  21 1  —  217. 


FIG. 

1.  CUofitpapatata.    Milton  Odifte. 

2.  Cor  anguhmm.    Chalk* 

3.  Cidarit  diadenui.    Oolite. 
4.A.  Eddmiei  k^  canen.    Ditto. 
43.  Ditto.      Under  side. 

5.  EckUumikiteiarUcularit.  Cale.  sandstone. 

6.  Eckmoeoryi  muiaitu.    Chalk. 


FI«. 

7.  Spinite.  Sapposed  spine  of  No.  1 .  Oolite. 

8.  Bent  spinite.    Ditto. 

9.  SpaiangUei  avaUi.    Calc.  sandstone. 

10.  Conuhu  albagalerut.    Chalk. 

11.  Echmiiei  tuhulaiui.    Oolite. 

IS.  Cast  of  an  echinite  resembUng  No.  1- 
Oolite. 


Plate  VIl.    Bivalvt  ShdU,  ^c.    P.  218— 230. 


FIG. 

1.  MoHola  icaXprum.    Ironstone  hands. 

2.  MfamargarUfferaf    Calc.  sandstone. 

3.  Writous  massel.    Lias  bands. 

4.  MyUhu  hippocampiu9*    Ironstone  bands. 

5.  Oervma  avUmkndei.    OoHte. 

6.  Modiola  euneaia»    Dogger. 

7'  Oattro^dena  toriuoia.    Dogger. 

8.  CucuUtea  retkMlaia>    IMtto. 

9-  PAotot  crbpoia^    Compact  limestone. 


Flo. 

10.  MyUhii  eduUi.    Oolite. 

11.  3fya  fcr^ifo.    Calc  sandstone- 
13.  DonaSi  or  Umo.    Alom  shale. 

13.  H^fpopodimm  p<mder<>tum'   Lowest  shale* 

14.  Cardiia  kevii.    Ironstone  bands. 

15*  Avicola  resembling  i^.ocMnfnttfitt.  Ooilta. 

16.  Cast  of  mya  Uteraia.    Calc  i 

17.  Small  mosseL    Glazedale  dogger. 


Plate  YllL     Bivalve  Shells.    F.  223,  &c. 


FIG. 

1.  CardUaimUHi.    OoHte. 

2.  Tettma  obiuiaf    IMtto. 

3.  PlagioHoma  marginaiitm.   Oolite    . 

4.  Lutraria  amhigua     Lowest  shale. 
fi.  Cardmrn  delMdeum»    Ironstone  bands. 

Jiiarte  striaiaf    OoHte. 

UfUo  cotiaiut,    Alom  shale. 

Terebraiulah^tteaia.    Ohalk. 

T.  pugnut'     Ironstone  bands. 
10.  T,  Kneala.    Dogger. 
U.T.areuaia.    Chalk. 

12.  T.  ovoidei.    Second  shale. 

13.  Orgph^ga  incurva.    Lowest  shale. 


6. 

7. 

a 

9. 


FIG. 

14.  Terebratula  con^eita.    OoUte. 
15*  T.  teMedra,    Ironstone  bands. 

16.  T.semiglobaia-     Chalk. 

17.  T'iHUneata.    Dogger. 

18.  TrigoniadaveUaia.    OoHte. 

19.  T.  cosiata.  Ditto. 

20.  T.  HUraia,    Lowest  shale. 

21.  Cardita  dupUcata^    Oolite. 

22.  C.  niiida.    Lias  bands. 

23.  Terebraiula  rugosa.    Dogger. 

24.  Nucula  rasiraia.    Alum  shale. 

25.  Cuculkca  ohUmga*    Oolite. 


Plate  IX.    Bivalve  Shells.    P.  229,  &c. 
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Iff        Plate  X.     Bivalve  Shells.    P.  228,  239*  &c,                                        ^^^| 

■      mG, 

no. 

^^^H 

■ 

OiireadUuvianatfull grown.  Upper sbile. 

.    5. 

Pinna  tcpric&rma^  (lanceolata,  Sowerby)^                                   ^^^| 

■  .      S* 

0.  unguU,    Ditto. 

Calc*  sandstone.                                                                           ^^^^^ 

■        ^• 

luoceramm  coneeniricuM.     Cbalk . 

6. 

P,  folium.     Lowest  shale.                                                              ^^^H 

K       4, 

IsQcardia  concentrka.    Dagger. 

7. 

P.  sigfooidea.    Dogger.                                                                 ^^^H 

Fi/ATE  XL     Univalve  Shells.     F.  244—250.                                                ^H 

FIG. 
1, 

J?tti?tf  voloaria.    Oolite. 

rta, 
14. 

Melania  stnaia.    Oolite.                                                             ^^^H 

9. 

An^imUaHat  like  j^.  iigaretina.    Ditto. 

15. 

TrockuM  calir.    Dogger.                                                                 ^^^H 

S. 

Mwresf  nodulatvi.    Ditto. 

16. 

Patella  Levis.     Lias  bands.                                                            ^^^H 

A. 

JMidp  cirrmdea.    Ironstone  bands. 

17. 

TurriieUamuritata,     Oolite.                                                         ^^^H 

5. 

Amto  murtcoia.    OoUte. 

18. 

Melania  Beddingitmensts.    Ditt#.                                                  ^^^H 

6. 

19. 

HosteUaria  diffusa.    Dogger.                                                        ^^^H 

7. 

Cirrui  pertpectwui.    Grey  UmeitODe. 

20. 

Dentalium  entalis  f    Lowest  shale*                                                 ^^^H 

g. 

ronMHII^  5acea.    Oolite. 

21. 

Solarium  granatum.     Dogger.                                                         ^^^H 

9, 

Phoiumelh  orhkulartM  f    Ditto. 

22. 

TurriieUa  Umgissima.     Ditto.  '                                                       ^^^H 

10. 

TrocAwf  fytanddaiMM,     Dogger. 

23. 

Serpula  liiuus.    Upper  sb&le.                                                       ^^^H 

11. 

Twr^o  murfcaft(/K«.    Oolite. 

24. 

S*  cirriformis*    Oolite.                                                                   ^^^H 

n. 

T.  trochoidetts.    Upper  ubale. 

25. 

S.  compreisa.     Ditto.                                                                    ^^^H 

13. 

Tit^^ira  Buboperta  f    Oolite. 

26. 

Shell  resembling  a  halioiii.    Ditto.                                               ^^^| 

FJ.ATE  Xllt    v4mmanE7e5,  ^c.     P.  2S2,  &c,                                                 ^^| 

FIG. 

n«. 

^^^H 

1. 

i^mmoni/ef  BUdmm.    Alum  ahale. 

8. 

A*c(mtu€opia^  {fimhrvUus,  Sowerby*)  Lias                                  ^^^H 

2. 

i^.  ingmt.    Oolite. 

^^H 

3. 

^,  communis*    Alum  shale. 

9. 

Nautilus  subcarinaius.    Alum  sbale.                                             ^^^H 

4. 

^,  t)CMft4/o9t4«.^    Lias  bands. 

10. 

Ammonites  semicotiaius.    Lias  bands,                                           ^^^H 

5. 

A,  Spetonenm*     Upper  ihale« 

11. 

A,  annulatus.    Alum  shale.                                                            ^^^H 

6. 

A,  Yowigi,     Ditto, 

12. 

A,  Pickeringius,     Oolite.                                                                 ^^^H 

7. 

^«  gaguteui^     Liaa  bands. 

13. 

A,  MttUonensis,    Ditto.                                                               ^^^H 

*  Noticed^  bui  aot  namcdf  to  page  258;  resembling  Jt,  n4>iotui.    Sec  Errata,                                                               ^^^^B 

Plate  XI IL     Nautiliies  and  Ammonites.     P.  258,  &c.                                         ^^| 

^^^FIG 

FtO. 

^^^B 

1 

Nautilus  Wiitbienm.    Alum  shale. 

7. 

A,  Clevehndicui,   (eaxavaiuif  Sowerby.)                                    ^^^H 

■            ^* 

N.  attacoides.     Ditto. 

Lias  bands.                                                                                      ^^^^B 

■      a. 

Ammomteg  stibnodosui,    Li ai  bands. 

8. 

A.  Mulgravius,     Ditto.                                                                   ^^^^H 

■ 

A,  ovalus.    Ditto. 

9. 

A.Jihilaius,    Alum  shale.                                                              ^^^H 

I      ^* 

A,  tuhconcavus.     Ditto. 

10. 

A,  liowlslonensis.    €alc.  sandstone.                                             ^^^^| 

I 

A*  planicostatus.    Lower  sbale. 

11. 

A,  elegans.    Lias  bands,                                                               ^^^H 

Plate  XIV.    Ammonites.    P.  258,  &c.                                                   ^B 

^^*nG. 

PIG. 

^^^H 

■ 

Ammonitei  heptangvlarit.     LUb  bands. 

7. 

A,  helerogmes.    Alum  shale.                                                        ^^^H 

■        2. 

A.  armatttt.     Dittu. 

8. 

A,  suharmatus.     Ditto,                                                                      ^^^^| 

■        ^ 

A.  ktulatut.    Ditto, 

9, 

A.  maculatus.     Lias  bands.                                                                ^^^H 

■ 

Fragment  of  ditto  witli  along  ipine.  Ditto 

.10. 

A,  Jledcarettsis,    Lowest  shale,                                                     ^^^H 

■        ^• 

A.  Vernoni.     Second  shale. 

11. 

J.  viitatus.    Lias  bands,                                                             ^^^| 

■ 

A.  Hatcskerenrit.    Lias  buids. 

■ 

i^^^^^^H 
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Plate,  XV.     BeUmniies^  Hamites,  and  Crustacm.     P.  275 — 279. 


FIG 


4. 
5. 
<*, 

7- 


Bekmnitei vulgaris  (B.elongalm,  Miller). 

Alum  6lta1e. 
B,  exceniralUp  (B,  abhreviatui.  Miller). 

Oolite. 
Acthwcamax  of  Miller.    Upper  sb&le. 
Belemniles /itslfarmU,     Oolite. 
B,  compresmt.     Alum  shide. 
B.  tubularii.    Ditto, 
SecttOD  oi  B.  excmitralU,     Upper  sti&le. 


PIG* 

8*  Sectioa  of  B.  vulgarii.    Alam  thite. 
9.  Hamitei  Beanie     Upper  sh&le* 
10>  //.  bicarinahig'    Ditto. 
U  •  /^.  ohUqwUtu.     Ditto. 
Small  lobster.     Ditto. 
Tail  of  a  lobster.     Ditto, 
Boily  of  a  lobster  or  crab. 
Tail  of  a  prawn  or  iobfiter. 


12' 

13 
14 
15 
16.  Body  of  a  crab  or  lobster^ 


Oolite. 
Ditto. 
Ditto* 


Plate  XVL     Fishes  and  Amphibia.     P.  280 — 290, 
All  from  the  Alum  shale,  except  Nob.  13  and  14, 


riG. 

J .  Great  Whitby  CrocotJilc:  a,  b,  c,  <f,  the  four 
toes  of  the  right  hind  foot;  the  first  three 
with  claws,  of  which  the  third  (c)  is 
broken  aud  out  of  place. 

2.  Head  of  a  smaller  croeodlte  of  the  aame 

species,  and  more  entire  than  that  of  No  J , 

3.  Head  of  another,  shewing  projecting  an- 

gles at  the  muizL*. 

4*  IchihyomuTUi,  or  Lizard-fish,  A,*--OQe  of 
the  pectoral  fins,  or  paddles.  B^ — the  two 
hind  paddles. 

5.  Head  of  another  specimen  of  the  same  ani- 
mal/shewing the  curious  ring  of  the  eye. — 
Somerertebrse  are  placed  hetUud  this  head. 


6.  Paddle  of  the  lizard- fish. 

7.  V' ertebr®  of  the  PleMiotaurui* 
7A-Rib  of  ditto. 

8.  Vertebrse  of  ditto  from  another  part  of  ^t 
spine. 

9.  Vertebra  of  a  large  Ichthfoitturut, 

10.  Fish  with  shining  plates  and  scales^  Hke 
enamel. 

1 1 .  Dody  of  a  fish  of  this  description. 
12*  Bone  of  a  fish,  supposed  to  be  a  dorsal  ^a* 
la  Tootli  of  a  lizard-fish*    Oolite* 

14,  Flat  and  lancet-shaped  tooth  of  %   fi&h. 
Ditto. 

15.  Paddle  bones  ol  the  Fkriommm. 

Plate  XVIL     Teeth  and  Bones  of  Quadrupeds.     P.  293,  299,  fccf 
All  from  Kirk  dale  Cave,  except  Nos.  1  and  4. 

10.  Tu^kof  a  fox. 

1 1 .  Molar  tooth  of  an  ox  :  right  side,  lower^ 
jaw, 

1 2*  Ditto  half  expanded :  upper  jaw^  left  mi 
13»  Part  of  the  jaw  of  a  small  htppopotamo 

with  two  teelh  much  worn  down. 
14*  Biolar  tooth  of  a  rhinoceros  :  upper  jaw. 

15.  Root  of  a  large  stag's  horn.    Aboat  half 
sixe. 

16.  Astragalus  hone  of  an  ox.  About  half  sir^. 

17.  Lower  jaw  of  a  hysna,  left  side^  with  ihn 
teeth. 


1.  Elephant's  grinder^  from  Whitby  cliffs, 

2.  Grinder  of  a  hippopotamus. 

3.  Part  of  the  upper  jaw  of  a  hyeeoa,  with 

teeth. 

4.  Molar  tooth  of  a  ruminant  animal.     From 

Pallion  quarry,  near  Sunderland, 

5.  Shank-bone  of  an  ox.     Less  than  half  size^ 
fS.  Metatarsal  bone  of  a  liyrena. 

7.  Molar  tooth  of  a  rhinoceros  ;  under  jaw. 

8.  Another  of  the  same,  much  worn  down* 
9'  Posterior  molar  tooth  of  the  lower  jaw  of 

an  01. 


^:^  The  Binder  will  place  the  Map,  Section,  and  Lithographic 
Plates,  at  the  end  of  the  Work,  immediately  before  the  Index  ; 
is  requested  not  to  beat  the  Plates* 


^ 


I         *r 


3UsiJ«* 


I 


■ypipw^''^-^  ■'    v^^^m^i^^mmmm^^i^ 


Pl^    XJV. 


rr^f 


-^-^^ 


o 


/^ 


u.) 


!<. 


V 


'l^     .Vf 


^-'•-^W 


INDEX. 


»»s<< 


PA€B 

AeHnotamM 277 

AgiOes  tad  other  Pebblefl  81, 71. 189, 190 

Akyonicat   900—204,107 

Allo^m 14—48,313,351 

AlumliUls 101,133 

Alqa  making 137 

AhmiittiTe 91,130 

Alnoishftle 133—160 

AmnooHet,  or  Obmti  if imiioiiit  951—260 

249 

930,241 

ADthradCa 197 

AqneoQi  deporidon,  ttraU  formed  by    312 

ifrea • 229 

Arragonlce,  or  JFtM/errl 129,137 

AOmrU  228 

Atteibf 210 

JMeOa 222,236 

Bualdcdyke 176—184,338-340 

Btsin-th^Md  strata 51,65,318 

Barjtes 182 

Bear  300 

Beedet,fot8U 34,  IM 

Belemaltet 272—277 

Birds 301 

BiraifesheUs 218—244 

Bteode \...  63,130,145 

Blue  and  grey  limestone 77 

Blue  limestone 100—111 

^  Bogs,  or  morasses  33-— 48 

Bones  and  teeth,  fossil  280—310,353—355 

Borings 60,  122— 126,  17M79 

Boalby,  strata  at    134 

Boynton,  springs  and  wells  at. . . .   29 — 31 
Breaks  in  the  strata  59,  66,  81,  86, 
115, 116, 150—165, 180,312,336,  &e. 
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Bride-stones;  with  a  Wa^d^Oui 93 

Bridlington  Qoay,  remarkable  spring  at  22 

Bueebutm  245 

BuOa 244 

Caleareoos  sandstone 78 — 82,  146 

Calc  spar  71>  88, 118, 120, 136, 139, 

179,180,194,205,267,272 

Cimctfr,  or  Crab 279 

CardiUi 226 

Cardium 926 

CaytonsUp 86 

Chaleedony 71>906,979 

Chalk   49-^ 

Ckamm   229 

Chert 71,906,324 

drrui 246 

Clay  17,  58-64,  91, 119, 136, 167, 

iri>  189 

Clonghton  slip 116,117 

Clooghton  wyke,  strata  at 1 14 

Coalstrate 112—126,198,347 

CoalpiU    121.122 

Coloured  ehalk 54,62 

C^umnar  rocks  53,82, 104, 143, 175,  178 

Compact  alum  shale    142.-.144 

Cone*in-Gone  coralloid 140 

Conglomerate,  or  breccia  19, 129,  171, 346 
Contortions.    See  UndukUUms. 

Corals 69,70,200—207 

Crenatula   228 

Crocodile ' 287—292 

Crow  stone 104 

Cruiiaeea   279 

CucMtea 230 

Days  of  the  creation,  not  indefinite 
periods  341 
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Deer,  or  Stag. , , *<-*...,,.  ^JOO 

Deluge,  great  change  produced  by  343,  &c- 

Bentalium 250 

DenudMbus  of  the  etrftta  153, 313,  &c<  351 
ENipoBidoi]  of  the  itr:ita  . .  312,  32 L,  350 
Dislocations  of  the  itraU.     See  Breakf. 

Do^- tooth  i]iftr 7  L  1 1 8 

Dogger  ,...-.....  120—133,244,250 
Domeidaf  I  >  11  u  strati  on  i  from  . « , .   38 — 44 

I>ma^ 224 

Echinites ...,-.   210— 2l« 

Elephant    -- 293,  2W 

Elk 292,  300 

Encrlnitei  and  PentacrinUes  .  -   20? — 20§ 

SfOA,orFik 280 

Facta  and  mfereneei    ,.**•*..   311— 340 

Ferns,  fosiil ,...•,.   192,193 

Filey  rocks 64— 6«,  78.  80,  81 

Fishes  and  amphihia    ,, 280—202 

Fissures  in  the  strata  13  J3,  I50,&e.338,^c. 

Flamhorough  cliffs 49,  &c. 

Flint 57,58,324 

FarmatioD  system  noticed  18^  320j  332,  he. 

Fox ...,,.... •,-•  300 

Galena  130,182 

Qastfocfuena  ,»•..,•.>.•••**«.  ,*..   322 

GerviUm 221 

Oipsiea,  intermitting  springs  , . , ,  25 — 32 
Girl  beheaded  by  a  splinter  of  alum  rock  144 
Gnsthorp  cltffi,  strata  of . . .  94,  95 


Hints  and  conjectaret 340^-^^356 

Hippopodimm ,.••*».,..<•,*  2f7 

HlppopouinQS    ..,,, » .,  2M 

Hob-hole,  ^Qod-Cut  of    „ , 143 

Horkontal  poiiUon  of  the  itT«ta  . . , .  312 

Hornsea  mere   ,,,,  34,  37, 19,  4d 

Horse  , .* ,.,,....,..  299 

Hull,  morass  at. ..,...,...,..,.  34,48 

Hytena » .».*..,*   300 

Icbthyosaunia  _..,.,. 281 — 285 

Ig^neous  origin  of  basalt  1 81— 1 84, 338-340 
Induration  of  the  strata    ..........  325 

inoceramu^    . . . , 24t 

Iron  ore  56,  63, 96, 100, 1 10, 120, 131, 144 
Ironstone  and  sandstone  .  ^ . . . .  94 — 100 
Ironstone  in  the  coal  strata  . . .  ^  112, 120 
Ironstone  in  the  aluminous  strata  144,  145 

imcardia • , . ,  228 

Jet ..._...   128, 140,  196—198 

Kettltfnesa  b«ds 144, 145 

Kirkdale  cafem  ,.,_,,,  294—310, 354 
Lead.    See  Oakntt. 

Jjeaves,  Impressions  of , , ,  ItS 

lepoi.. 218 

Lias, nodules  andseims  of  64,  I4l^  148,149 

Lima , , .  ^8 

Limestone  and  calcareous  sandstone  75 — 82 
Llme»(tone.  See  OoUie,  Blue^  HOdenl^tJ^* 

LlmcitoncB,  analysis  of HI 

Lion    ,.....,..,% , , ,  300 
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P16B 

MirloeplanU 199,200 

Marl 16,56,79,80,82,167 

llajbeekt/or  Soeaton  limeBt.  108, 1 10, 1 1 1 

JMmm 247 

Meret  or  lakes 37—45 

ModMa 222 

Moraises,  or  peat  bogs    33 — 48 

Ifaltlloeiilar  sheUs   851—278 

IfuldTalfO  shells    218 

Mfa 37^223 

MyHkii 221,331 

MwlOMff   269—272 

Mrrito 249 

Newbnrgli  W.illastradoDs  from  32,89, 127 

North  OrimstoD,  straU  at 69,  70 

Nw!ula    230 

Nuls^fosdl 34,191 

Ochre 56, 120, 168, 183 

OoUte •  •  •     64—74,  250 

(kirea -  •  •  •  238 

Ox 292,299 

Pdlioo  quarry,  fossil  booes  foiud  at     308 

PmieOa " 249 

Ptoak,  greal  break  at 151, 152 

Pearl  spar 267 

P^eUi^ • 233 

Pentacrinltes  and  encrinites. . . .  207 — ^209 

Pema •••    •  221 

Petrolenn,  or  mineral  oil 139,  267 

PkatumeUa    248 

Pkolat 331 

Pickering,  rale  of  65, 66, 72, 141, 218, 303 

Pimna    242 

Plagioitoma 224 

Plants,  fossU 188—200 

Plesiosaams 286,287 

PUeahOa      229 

PdfpoMum    192 

P/rites  56,  92,  138,  142,  145,  148, 

171,  183,  188,  195,  272,  324. 


PIGB 

Quadropeds    ••'—••    292 — 310 

Quarries 52, 68, 77.  HO,  126, 128,294,308 

Quartz  crysUls 105,  206,  272 

Queries  proposed  and  answered  346 — 355 

Rabbit,  or  Hare 301 

Rt^a,  or  Ray ....  281 

Raising  of  the  straU \  340,  350 

Rat  and  Mouse    .301 

Recent  or jsUlUsations  ....  136, 137, 324 

Red  sandstone,  or  marl    166 — 174 

Reeds,  fosbil    126, 193, 194,  330 

Rhinoceros      • .  • .  •  299 

Rifer  courses,  formed  by  breaks,  &e.314,&e. 
Robb  Hood's  Bay,  breaks  at  154,  155 
Ronswick,  sinking  of  the  ground  at . .  150 

Rmta^muraria ••  192 

Salt  Scars,  or  Redcar  rocks 162, 163 

Sand  and  grarel 16,129,304,354 

Sandsend  beds,  &c 131, 140^142 

Sandstone,  brown     •  • .  .  •    72 

■  calcareous 79, 146 

■  in  the  Second  shale    . .  85 — ^92 

with  ironstone 94 — ^100 

shale  and  coal . .  112 — 126 

■   in  the  aluminous  strata    . .  146 

red 166—174 

Scar,  or  rocky  pafcment  of  the  shore  164 
ScarborQugrh,  strata  &c.  at  32,  33,  87,  88 

Scolopendrium 192 

Seaton,  strata  at     170, 171 

Seedb,  fossil 188,  189 

Selenite « 63,  92, 136 

Septaria 62, 139 

Serpula 250 

Shale,  upper 58 — 64 

second 83—93 

with  sandstone  and  coal   112—126 

alum,  mun  bed  of 135,  &c. 

— ^  compact     •  •  •  •. 142 

lowest 147 
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Page  55,  line  23,  for  lamina,             read  laminae. 

70,  2,         the  m,                        them. 

179|  ult.  odtf  Quartz  crystals,  in  hexagonal   prisms,  also 

occur  in  some  parts  of  the  dyke. 

180,  13,  for  It  is  generally,  read  The  wack6  is  generally. 

182,  10,        seem,                         seam. 
2il,head  line,        ZOOPHYTES,        ECHINITES. 

221,  2,         G.  solenoides^            G.  aviculoides. 

247,  5,         T.  trochoidea,           T.  trochoideus. 

258,  17,28,         No.  1.                        No.  3. 

ib.  27,  (ifler  Hawsker  shore,  add.  It  is  figured,  P.XII.  No.4* 

279,  6,  for  animaloccurs,   read  animal  occurs. 

283,  15,  dele  the  comma  after  Museum. 

287,  2,  for  No.  16,              read  No.  15. 

324,  22,        into,                            into. 

343,  penult.        antiluvians,               antediluvians. 

*  Upon  further  examination,  we  think  it  a  distinct  species,  and 
not  the  young  of  A.  subnodosus;  we  have,  therefore,  in  the  Explana- 
tioa  of  the  Plates,  named  it  A.  nodulosus.    See  p.  359. 
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<<  We  have  only  to  wish,  that  volumes  so  remarkably  well  executed  may  speedily  attain  a 
second  edition,  and  be  reprinted  In  a  more  magnificent  form,  to  whidi  honour  they  are  well 
entitled.*'  Monthly  Reriew,  Oct.  1819. 

A  Picture  of  Whitby,  and  its  Environsi  with  many  Embellishments. 
In  one  vol.  foolscap  8vo.    Price  Os. 

Evangelical  Principles  of  Religion  Vindicated,  and  the  Inconsistency 
and  dangerous  Tendency  of  the  Unitarian  Scheme  exposed  ;  in  a 
series  of  Leftters.    In  one  vol.  8v6.     Price  5^. 

'*  We  confess  with  thankfolness  our  obligaUons  to  Mr.  Tonng,  for  his  timelv  eflRsrts  In  one 
quarter  of  the  field  of  contest;  and  It  affords  us  sincere  pleasure  to  report  his  success,  and 
to  commend  his  Vindication  to  every  honest  and  candid  Inquirer." 

Eclectic  Reriew,  Feb.  1813. 

''  It  18  not  one  of  those  perishable,  controversial  tracts,  which  naturally  die  with  the  oc- 
casion, but  may,  at  all  times,  be  osefol  to  the  sincere  christian,  both  for  his  private  edifica- 
tion and  comfort,  and  for  enabling  him  to  give  to  everr  man  a  reason  of  the  hope  that  is 
in  him.*'  Edinburgh  Christian  Instructor,  AprU,  1813. 

Lectures  on  the  Book  of  Jonah,  designed  chiefly  for  the  use  of 
Seamen :  with  two  Discourses  to  Seamen,  and  some  Prayers  and 
Hymns,  to  be  used  at  Sea.    In  one  vol.  8vo.     Price  5^. 

"  We  consider  these  Lectures  as  a  valuable  accession  to  the  Seaman's  Ubrary.  They  are 
plain,  serious,  and  thoroughly  evnogelical.  —  We  cordially  recommend  this  volume  to  Che  pa- 
tronage of  the  Christian  public,  and  hope  that  the  speedy  sale  of  this  edition,  will  Induce  the 
author  to  pubikh  it  id  a  form,  and  at  a  price,  which  may  enable  betieroknt  IndlrlduaU  to  give 


! 


Merkwiirdige 


Tersteinerungen 


au8   der 


Petrefactensammliing 


des  ▼eratorbenen  wirklichen  Geh.  Raths 


Freiherrn  t.  Schlotheim.. 


Mit  66  Knpfertafeln. 


G  o  t  h  a, 

Beekerache    Bnchhandlnng. 

18  3  2. 


I     A     ^-  If  . 


J 
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w   o 


Fa  von  SchJotfieim'g  ^.Petrcfaclenknacle'^  nicht 
mehr  im  Buchliandel  zii  haben  ii<it  ^  so  ecJiien  eu  wUnschens- 
werth,  die  ckzu  ^elieferten  Abblldun^eii  niit  denen  leiner 
iibri^en  Wt^ie  afitilicheii  InhatU  („Bewchreibmig  merkwiijrdi- 
ger  Krauterabdriicke  u,  «.  w/^  von  1804^  ,^Naditrage  zm  Pc- 
trefacteiikitiide'"  von  1822  ii.  1B23)  in  neuer  Au^i^bc  zw  dticm 
Gaiizen  atu  vereinigcn.  Die  Freunde  der  Veratelncrungskunde 
erbalteii  dadiirch  eiiien  beiisereji  Ueberblick  iiber  die 
Schatze^  welclie  der  TCTewig[tc  geb*  Ratli  von  Schlotheim 
getiamini'U  hat^  ileren  volktandi^c  Lfebernicht  in  dem  Tor 
kurzem  erschieiienen  ^^^yntemalischen  Verzeichnifa  der  Petre- 
factensammlung  des  F.  v.  Schlotheim'*^  eiithaUcn  ist. 

In  den  imcU^telienden  kurzen  EHauterun^en  der  nattir- 
getreueii  AbbiJduri^en  ist  von  S  c b  1  o  t  h  e  i  m'n  Uenennung 
und  Anordniifig  der  Gegenstande  durcliaus  beybehalten^  aber 
es  fiind  die  nencren  abwcichcnden  Bcsttimmungeii  and  Namen 
nacli  den  vorziiglichsten  Werkeji  dicRew  Facbe^,  namentlicli 
nach  Bron^niart,  Bronn,  Cuvier,  Desmaresl,  De- 
f ranee,  Goldfufg,  dc  Ilaan^  v,  HupscJi^  H©ll,  Krii- 
ger,  Lamarck,  Miller,  Parkinson,  Rcinecke,  Stern- 
bergi  Sowerby,  Wahlenberg  n.  A,  hinzug^dTiigt  worden, 
eine   Zugabc^    welcbe  den  Freunden  dieter  Wissenachaft  nor 

sehr  wilikomoieii  eeyn  durfte. 

1  ♦ 


Die  hier  geliefcrten  Abbildungen  §ind  fnllier  au£;ge^ebeii 
worden : 

fl*  Taf.  I  — XrV*  mit  ,.Ton  Sclilotheiro'a  Bejtri- 
fen  aur  Flora  der  Vorwelt,  nder 
Beschreibimg  merkwiirdiger  Krau- 
lerabdrikke  u.  s.  w.'^  1804*  kl,  FoL 
Pre  is  4  Tliln 

12.  Ttf,  XY— XXIX.  mil  ,.v  o  11  S  c  h  1  o  1  h  e  i  m  s  Pe- 
IrcftcteiikiHide'^  1820.  gr,  8.  Prcis 
5  Thlr.  Oer^ifTcnO 

1 8*  Taf.  I  —  XXI.  mit  ,,v  on  S c li  1  o I  Ii  e  i m*s  Nacli- 
tragcii  zur  Petrefac(€iikynde*'\  K 
Ablheilg.  1822.  gr.8.  Prei8  4Thlr. 

[4.  Taf.  XXll— XXXVIK   niit  ,,von  Scb  lotheiin's 


HeflK 


Heftn. 


^fa^hl^o^eIl  znr  Petrefactenkynde'"*', 
n.   Abtheilg.    182a.   gr,  8,     Preis 


3  Tblr,  6  ^. 

Die  utiter  1^  S  und  4  aufgefiibrtea  Werke  siiid  aoch  bey 
U[iB  2U  haben. 

Gotha^  Im  September  1832. 


Eeckeriche  Buclihandtmi^. 


Heft    L 


Tab,   1. 

Fig.  1.     CasuarfniteB   ecjulsetiforsnis. 

S  G  h  I  u  t  h  e  i  111  I  a  a  rb  o  r  e  9  cc  Ds  Stemb,  *) 

Bornia  ei}  it  i  set  if  o  roiis  Sternb. 

Asterophy  llitcs  cq  uise  £i  f  or  in  i  b  Brongn. 
Im  Kohlensajid^teiii   tind  auf  Sclikfertliou  atis  WeUin  and  Moziebach; 
TCTgl.  Tab.  U.  fig.  3* 

Fig.  2.     Calamites  intermptas* 
BFuktnantiia  tcnairolia  Tar.  §.  Sterob« 
Asteropbjlliteg  tenuifolia  Bronjpi, 
WabracbeinLicb  cin  junger  Jabre^tricb;  ?ergl.  Tab,  XX.  fig,  1. 

Fig.  'k*    €asiiarinttes  Btellatus. 

BorDia  fitcUaCa  Siernb. 

AnntilariEt  longifolia  Brong^. 
Auf  Hobleneandttem   and   Schiererlhoa    von   Wettin ,     GiebichenBUm 
b.  Ha[le ,   Waldenburg  in  Schle«leEi  und  am  den  Cammcrberger  Wor- 
ken  im  Weimarbclien. 

Tab.   IL 
Fig.  3.     Cat.  ecjuiaeUformis;  vergl.  Tib.  L  fig^  1. 

Fig.  2h    Palmacltei  Terticillatiii. 

Rota  I  aria  marflileaGrolia  Stemb. 

Spbcnophy Hum  Scbtolheimii  Brongn, 
Auf  Schiercrtbon    der   Steinkohlenlager  in  der  ahcTnon  Cmniiier  Im 
GotbaUchea  und  von  Wcttln. 


*)  Von  Stcrp1»erg^  •o11i«t  attffefebeiie  BddekfiiiBf «  die  >i&ii  iWr  Mf^k- 
tem  xu  EUQisen  glaubte^  weil  tie  i.  B.  aacti  voa  Hdtl  mit  uifefiilin  Ist,  wa  hier 
ttod  4ft  die  iiQ  Tenlanfcm  fiorae  primordiaiia  {Vvrsath  u«  •.  w«  Heft  4.)  Abf  eis^ 
derten  Beietchnuagen  ubenebcii  wordea  itjid  i  ffiia  h^t  lic ,    wo  tie  f«nitrliiB 


ir 


F%.  25.     Filicites  linguarius. 

Nouropteris  (OsniDiida)  gig  on  tea  Sternli. 

N c  ti  r 0 1»  t.  t  e  II  tt  i  fo  1  i  a  Oroii^ti. 
In   dcr    altern   SCeiDkohJeDformatiifQ   au«    England,    ilcin  Sftarbriicki- 
fchen^  von  Eftchireiter,  WeUin  imd  k Id iisrjiuialk alien . 

Tab,  III. 
Fig,  &«  G.     Filicites  osmundneformis. 

N  e  u  r  o  |i  t  e  r  i  i  n  u  di  ni  n  I  a  r  i  b  Stcrnlj. 
Odontoptcris  S  chlo  Iheiinii  BrongTi. 
A  Hi  den  SCetnlcohlcnwerken  xu  Mancbacb,  Weltin,  lilfinsehmialkaJden. 

Tab.  IV. 

Fig.  7,     Filicites  aqailinui. 
Pee0|}teria  aquilina  SCernh. 
Pecoptertfi  ScKlothcioiii  Hrongn. 
Ads  den  SCeinkohlenwerkeii  zu  Munclmcli  iind  Wettin;  Tcrgl.  Tab.  V. 

%  a 

Fig,  12,    Filicitei  (I). 


Fi^,  a     Filfciteg  a(|itiHnus. 

Pe  copter  is  affinia  Sternb. 
Von  Manebacb. 

Fig.  10.     Fill  cites  (!). 

Tab.    VL 

Fig.  9.     Filicitefi   oreofiteriditis. 
Pecopterifl  orcopteridla  SCcmb. 
Im  Kohleiuandslem  und  Sclijt*£erthoii  dor  altern  SIciiikcihlciiforiiialio]]. 

Tab.  VII. 

Fig.  U.    FiliGites  cyatheiiB. 
PeeopteriB  S  ch  tothetm  ii  Sternb. 
Pec.  cyathea  BFongn. 
In  feinkdnugem  Kohlensandstcin  der  Mancbacher  und  Ari»bergor  Koh- 

icnwerkc. 
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Tab.  VIIL 
Fig.  lit.     Fi licit es   arborescent, 
PecoptorU  arborea  StcrnU. 
FvcapL  iirii  orescent  Brmign, 
Au«  dea  Kohlenwerkcn  voti  Mant^baf^h ,  WelCin  and  Opperode. 

Fig,  U,    Filicites  af finis. 
Dahcr, 

Tab,  IX. 
Fig.  15.     Calamines  triquetriii. 
A  at  Schicferthon  mm  Moiiebacli. 

Fig*  W.     Filicites  foeminieformis. 
P  c  c  0  p  t  e  r  i  s  argots  Slertib. 
Ahj  den  Steinkohknverken  im  Saartiruckiichen ,  zur  ultern  SlcinkoU-^ 
lenronuBlion  gchorlg. 

Tab.  X. 
Fjg«  IT.    FilicUes  fragilis. 
Sphecopteris  fra^iiis  Brongn. 
In  SchieTprthon  6et  altera  Steinkohlenfarmatloa  vonBreiteabach  tthu- 
moll  Sctileusingen  und  Waldenbnrg^ 

Fif,  18.  a.  Fill  cites  adiantoldet, 

Sphaenopterit  Sehlotbeimii  St«rnb. 
Oaber. 

h,  Filicitei    bermiideniifornili. 

Sphaenopt  ^IstaDi  Stcrnb.  et  Brongn. 
Daher;  lergK  Tat».  XXI.  fig.  2. 

Fig.  m    Filicites  Plukenelii. 
Pecopteris  Flakenctii  Sternb. 
Aoi  dem  Saarbruckischen  and  ^on  Weidn. 

Tab.  XL 
Fig.  20.     Filicites  frnClcosus. 
Aufl  der  litem  SteinkohleaforxDation   ion  Opperodc  am  Ilarx  uai  an« 
dem  Saarbruckiechcn* 

Fig*  2S.    FilictteB  ionchiiicus^ 
Alethopterit  lonchitidii  Sterali. 


j: 


)i 


t 
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Pecopterii  loncbittca  Brongn. 
Am  den  Kohleawerken  you  Duttweiler,  int  SaarbruckbcLcn. 

Tab.  XU. 

Fif.  21.  23.    Fill  cites  muricatafl. 

Pecopterii  moricata  Sternb. 

Sphenoptcrls  latifolia  Brongri. 
Auf  Schkrcrthott   tier  alCcrn  SteinkohknrorTnatioD  von  Woldenbnrg  lo 
Scidesi€zi »  Wettin  uud  aua  dcm  Saarbrdcklsdieti. 

Tab.  XUL 

F%,  26.    FilicUefl  Tesiculftris. 
Am  d@D  Moird0eckcr  Eoblenwerkon  des  ArUberger  Fontei. 

Tab.  XIV. 

Fig.  27.     Filiclte^  pleridiug. 
Pecopterii  pteroidei  Brongn. 
a)  HanptBtangcl   —    b>  de«ieii  Fortectiiuig  —  c)  die  Endspitee  ^~ 
d,  e)  SciiGntweige. 

Tab.  XV. 

Fig.  1.    PalmaGltefl  hexagonatut. 

Lepidodendron  hexagoaam  Siemb. 

Farularia  hexagona  Sternb. 

Sigillaria  liexagona  Brangn. 
Au0  den   Kotilcnwcrkcn  zu  Escliweiler,   £nr  aMern  Stemkofklenfonna- 
tion  gehurlg. 

Fig,  2,    Palmacites  curTatug. 
Leptdodendron  conrinens  Sternb. 
Aoi  den  Kohletiwerkea  von  EgchwcUer  and  von  Waldenlmrg  in  Sdite- 
iien. 

Fig.  3.  a.  It.     Palmacites  varialaliis. 
V'ariolaria  ficoides  Slernb, 
FaTnlaria  variolata  Sternb. 
Fig.  3.  a.    Sigillaria  tcisollaCa  Brongii. 
Pliytolithiis  tesiellatui  Stcinh, 
Fig.  Z*  b,     SigillBria  elegani  Brongn, 
Aai  deo  Steiakohlenwerkea  %u  Esien  la  Wcstpbalen,  imd  von  Wettin. 
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Tab,  XVIIL 

Fig.  1,     P  a  J  m a  c  i  t  e  8  q  u  a d  r  a ii gal  a lu s. 
L  e  p  1  d  0  d  e  n  d  r  0  n  t  c  t  r  a  g  o  n  u  in  Stcrnb.  ? 
Atifl  rier   ill  tern   SteinkohlenfonnAlion    tod  Opperoda  iin  ALbaluchea, 
II  nd  vou  Mancbacli. 

Tab,  XIX, 

Fig.  1.    Palmacites   affitiie, 
Lepidod.  tetragonutu  Stcrnl}. 

Tab.  XX. 

Fig.  1.  Calami  tea  canna  ef  ormis  Schlotli.  et  Stemh. 
AuB  deiu  Kolikrwandetctji  und  Sdiiercrlhon  der  altcrn  Steinkoblctifor- 
mation  von  Manebach,  dem  Murdlleticn  Im  Gotliaiscbcn,  und  voa 
Wettin. 

Fig.  2.     Calami  tea    interrupt  us. 
Calam.  appro ximatua  eC  interruptuA  Stcrnb. 
Aui  den   Steinkcihlenwerkcii   xu    Manebacb ,    ciu  jungcr  Jabret Uieb ; 
vcrgl.  Tab.  X.  fig.  2. 

Fig.  3.     CalamiteB  nodosui. 
CaL  lumidut^  Siernb. 
Im  Sehieferthon  xan  Muncbacb  und  Wctdn. 

Fig.  4.     Catamites  s  c  r  o  li  i  c  u  1  a  t  a  s. 

Burnt  a  scrobiculala  Sternb. 
Au3   dem  Dadi^c^tein    def   StcinkohlenlagCF   bei   Zilrich,   der  allern 
KallcatekformutioiL  uulergeordfiet. 

Tab.  XXL 
Fig.  1.     Filicites  fragili§;  Tergl.  Tab.  X.  fig.  ITf. 

Fig.  2.    FiliGites  bermii  dciis  iformis;  rergl.  Tab,  Xi 

fig.  18. 

Tab.  XXII. 

Fig.  1.     Fili€ite&  t€nuifollI». 
Nettroptcris  lenui  folia  SCcrtib,  et  Brongii. 
Aui  der  altcrn  Steinkohlenrormatioa  itn  Saarbruckiiiulieiii  imd  voa  Bel- 
tenbcrg  bei  Dulsburg. 


I  1 
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Fig.  2*    Lycapodioliihes  arboreus. 

(Lepidoden^ron  pht  egm  ar  ia  Stcrnli*) 
L J c opodiolUhes  phtefru^arioidea  Sternb, 
Ljcopoditeg  plile^mar  o  i  deg  Broti^n. 
AuB  der  allern  Stemkohlenbnnatian  in  Schle«Icii. 

Tab.  XXlIt 

Fig,  1.    L y  c  o p  0  d  i  o  J  i  th  e  B  p ! n i  f 0  rm  1  s. 

Walchia  pinirormiB  Sternt>. 

Lycopodites  piniformis  Brongn. 
Fig,  1.    a)    scbelnt   eia   Ilauptiist ,   od«r  Sttimin   —   h)  vkllcicUt  die 
Endspltzc    cines   eehr  jangen  Exemplars ;  vcrgl.  Tab.  XXV.  fig.  1.  f . 

Fif»2.  Lycopodiolittiefl  piniformis  b.  filiciformia. 

Tab,    XXIV. 

Fig^,  1.    Ziycopodiolithcs  f  iJicif  orm  it. 

Fig.  dcKt ra.    Walcliia  arfinii  Stemb. 

Lycopodttea  a  f  fin  is  Brongn, 

Fig.  sinistm.     Walcbia  riHcitormifi  Slernb. 

fjycop,  f  tlteiforiuii  Brongn. 
Vom   Streitgern   bci  Eletnscbtnalkalden  und  von  Wettiii  aiir  Schiefer- 
Ifion  dcr  altern  Stcbikohlciifonnation, 

Tab.  XXV. 

Fig.  1.  2.   Lycopodiolitfies  piniformis;  a.  Tab.  XXm. 

fig.  1. 
Fig.  2.    S  p  e  c,  a  1  i  a  d  1 V  c  r a  a  Stcrnb. 

Tab.   XXVI. 

Fig.  1.  2.    Pomcites  xeaefarmis. 
G^Fcaditca  (?)  Stemb. 
Auf  Schieferthoii  von  Manebacb  imd  Wettin. 

Tab.   XXVIL 

Fig.  h     Carp  oil  the  s  frumeiitar  itii». 
AlgacitcB  ftu  men  taring  ScMotb.  cC  Steoib, 
Fucoide»  rmincntarius  Brongn. 
Atti  der  iogeimnnten  Scliwuie  det  Eupknchiefer  bei  ilmenau, 


.   i  .«*• 
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Fig*  2.    €ar|>(ilithe8  or  ab  if  or  in  is. 
AlgaciCes  orobiforDiiA  ScliloUi,  et  Stcrnb, 

Tab.  XXVIIL 

Fig.  1,  %  S.  4.    Ophiuritcs  pentiatus. 

C  o  m  a  t  n  I  i  t  U  e  a  m  c  d  1 1  e  r  r  11  n  e  a  c  f  o  r  m  i  e  SclilolJi. 

€  0  ni  a  i  ti  1  a  (D  e  e  ar  n  e  m  o  a  Litik)  |i  i  n  n  ii  t  a  GoldL 
Auf  Scihlenhofer  Kalltichit-fcr, 

Fig.  3.  4.  a,  h,    Hatipt-  und  Scitenanne  dcsselben. 

Fig.  5.  a.  b.     Cranio! it es  bratlenburgicus. 
A  n  0  m  i  a  c  ra  n  i  o  1  a  r  i  a  Link.  Park. 

Crania  |tersotiata  (numniulu^)  Lam. 
N  u  m  m  11 1  u  s  B  r  a  1 1  c  n  h  u  r  g  1  €  11  i  Stab. 
Aae  den  KaIJ£«eeingei>cliiebeii  dcr  grofnen  Sand^ube  bci  Iiopi»eu1iagen. 

Fig.  6.    C  rani  oil  tea  Schroeteri, 
Atif  Flota^katkitciii  ran  ThangelalaedL 

Fjg«  T.    Cranioiilei  eraniolaris.'^ 


Tab.  XXIX. 

Fig«  It    Hyaterolilea  hyatericns.  —  Anomites  hj- 
6  tericug. 

AuaGranwackc  vomKajicr-Sleinei  Im  Sayn-Altenkirchiiclien,  —  a)  von 
unCcn.     b)  von  obcn. 

Fig.  2.  3,  Hy  ate  roil  tea  TulrariuB.  — ^  Anomitea  ¥uU 

Tar  ins* 

ob.  F  r  o  d  u  c  1 11  s  1  i  n  o  a  t  u  9  Sow.  (?) 
Aus  der   Gei^end   von  Colilcnz,  Oberlalinfiteiii ,  BuCEbat^b  bet  Gfeifieii, 
in  dcr  Grauwaclicnforraation  tind  in  iintcrgeordiietGn  Ebcnsteinlagern* 

Fig.  4.      Encrltiitea  calycularia, 
(Diesc  Abbildniig  hi  mangelbart,  vcrgl.  Srblrvtbriina  Nacliir.  L  p.  14). 
Aus  den  sandigen  Kreidfs-  und  Mcrgcilagera  dcr  Gegcnd  von  Aachen, 


*)  Die  V,  Bchl.  Sammkog  enlhilt  %  ^pec.  und  mebrere  anbefteimisite  fixem- 
pkre  dietet  Geachlcchts,  untcr  dcneo  Jcdnch  Cr«niolltei  cfftialolarii  vor 
der  Hand  nlebt  wt^der  aafgefttiides  werdrn  koDJite. 
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Fig^  5.    Encrinites  mesiiilifofmii. 
ApiocriniCcfl  meipiliformia  Galdf. 
Am  6ii]g«ti  und  llejdenlieim  In  Schwaben, 

Fig,  0.    Asteriacites  crpbiurii9. 

Ophiura  Schlonieimii  Iloll. 
Aui  dcm  Mii^ch^lHritzkalk  bet  TcutlcbRn.  *) 

Fi^.  7,     Cornnlites  serptilarius. 
Im  Uebergangt^batkitcm  aui  Golhland. 

Fj^.  8.  a.  b,     TetitECulites  annulatus. 
P 1 11  m  0  6  e  e  n  c  r  i  n  11  fi  Park. 
ActinocTinltesinotiiliforiiiig  MilL 
Gjathocriniles  pinnalus  Goldf*  *-  (Eltlfeiirme.) 

Fig.  9.  a.  c.    Trilobites  tt'iitacnlatus.  —  Calymene 
B  ]  u  m  e  n  b  a  c  h  i  i  0). 

Frngment,   Wfthrscbdnlich   an*  dem ,    dcr  PorpbYr-  und  Steinkohtea- 
formiition  untcrgcordnctcn^  Kalke  tern  lager  in  dcr  Gegend  von  Halle. 

b«  Tentaculites  scalaris.   —     Ortbocerfttites  ten- 
t  a  c  u  t  a  t  u  s* 
P I  n  m  o  8  e  c  n  c  r  i  n  n  i  Park", 
A  G  I  i  ti  Q  €  r  i  II  i  t « 1$  tn  o  n  i  I  i  Td  r  ni  1  g  Mill. 
Cyalhocrinltcfl  iiitinatus  Goldf, 

Fi§.  10.    L  c  p  a  d  i  t  e  s  a  r  i  r  o  s  t  r  i  s. 

EhyncbolUeB  Gaillardoti  d'Orbi^i. 

Coneborliynchns  ornatue  Blalnv, 
Mit  erbaltcner,  vcr^telnerter  Schale  auf  MudclieliloiKkalkitelii  der  CS«- 
gend  von  Jena  aufgewachscn. 

Fj^.  IL     Serpulltei  Htliani. 
Auf  Muscbelfiutzkmlk  der  Gcgend   ron  ThangeLstadl,    iowic  dcr  muM 
Kbcinge^nd. 


*)  LLCil  iich,  wie  tlo.  7\  in  dcr  SuimliiBf  ucJil  mil  SeitimBtJkdl  i 


I. 


I' 
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Fig.  2.     Uiibesiimmt. 
In  Schief^rthon  4eT  Gegcnd  von  E^gen  in  W(»tplialeii. 

•  Tab.  VU. 

Fig.  1. 

£iii  fallig  zassmnicngGba^pnet»  Blatti  aiif  einer  Altdorfer  Mntchel- 
marmorplatte  mil  Belcmnitpo,  wohrsdieuilicli  einer  Palmenart  Rfig^- 
Mrig. 

Fig.   2. 

Blattfttnnfge  Scholen  oder  Rindcn  in  Kalkspalli  Terwan^elt  —  wie 
Tall.  V.  fig,  3. 

Tab.  Vm. 

Fig.  1*    Orlhoce rallies   flexuosus  mit  SchaJcm^steiu 

Hamitci  maximua  Sow* 
Voa  Gerolitein  in  dcr  KifTt:!^  von  Ocland  ,  von  Alpcnbcrg  bei  Harde- 
haiuen. 

Fig*  2,  a.  b.    Orthoceralites  faicatus. 
Hainites  compre«sufi  Sow* 
Alu  der  Gegend  tou  Revsl  in  Uebcrgangd-KaLkstelfi. 

Fig*  3.  a.  b.  c.    Orthoceratites  s  err  at  us, 
a)  von  vorne  —  h)  von  hintcn  —  c)  von  der  Seite,  ctwo*  vergroxEcrt, 
Im  tJebergangskalkettein  Schwcdcns  und  Norwegens^  von  RevaL 

Tab.  IX. 

Fig.  1.  a.  b.     A  mm  oil]  t  eft  atttiulatus. 

A,  r otella  Lam. 

A.  bifida  Brng. 

A.  communis  ct  rotnndun  Sow* 

Flaiiite«  bifidua  do  Hoan. 

KautiiuB  annularifl  et  rolnndnt  Sowh. 
Ann  dcm  Bayreuthiechen ,   von  Viliccomte  in  LoUiriiigen ,  von  Aarait 
und  von  Altdorl^  ans  Schleiien. 

Fig.  2.  a,  b.    Ammonites  pFimordialis. 
A*  clll pt icus  Sow, 
Aiu  dem  Uebergang^kaiykiD  dea  Winterberges  bei  Grand  am  Han. 


dfa 
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Tab,  X, 

Fi^,  1.  a.  b,  c.    HcUciteg  priscui  mit  Sclide 
Iju  ITebergangsknllf stein  tou  Comol-Mdiidter. 

Fig.  2.  a.  b.  c*  ft    Ilelicites  trocliilinag. 


Daher, 


Fi^.  3.  a.     Helicites  ellfpticos. 
SUapmrfiitis  Diortjsii  Montr, 

Tab.  XL 

Fig.  1.  a«  b.     Orthoceraliles  undulatuB. 
Orihocera  u  ad  a]  a  la  Sow. 
Im  UcbergangskaUksleiii  aus  Schwedeti  und  tou  Wrietzen  on  der  Oder, 

F%.  2.  a.  b,     Ortlioceratitefl  nodtilosus, 
Ortfaoccra  annalata  Sow. 
tfa  Uebergangilkallf^icjfi  von  Gcrol^tlein  in  der  Eilfd* 

F]g«  3^  a.  b.  G.    Helicitcs  quptlterialnB. 
Atu  deiQ  Uebergangttkalltiiteiii  der  Gegend  von  RcmJ. 

Fig,  4.  a.  b,     Heliciieg  delphitiulaideg. 

Aui   den  Slcinbruchen  bci  Gladbaclt  an  der  Hard  im  BcrgiBchcn ,  im 
1Jeb«rgangi»kaU£d  Ccin. 

Fig,  &.  a.  b.     HeliciteB  delphiiiularffi. 
Aafl   dem  AlpGnkalksCeiii   der  Gegend  Ton  Zurich ,   mit  venteiBerter 
Scbalc. 

Fig.  6.  a,  b«  c.     Hell  cites  helicinaeformis* 
Im  Uebergojigfikmlkileu]  tod  GJadbatJi  an  der  Hard  im  Bergischcn. 

Tab.   XH 

Fig.  1.  a.  b.    Pateliitefi  prlmigeEius, 
Caljrptraea  primigena  f 
Baselbflt. 

Fig.  2.  a.  b.  c.    PateilJIea  anliquus. 
Gen.  Alley  las  Lam. 
Ang  dem  UebergangikaiitLittiin  in  Schweden. 

Fig,  S*    Baccinitea   aubcofitalus* 
Hit  der  BchfilG  im  UebPTgangskallcBteiu  von  Gladbach. 
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Fig.  &•    Trilobiles  TeUtus. 
Ans  iem  IJebergimgskidksteiix  tod  RcvuK 

Fig,  a.    Trilobitee  pustulosae.  »   TriUhiles  Es- 

mark  II* 

Aofl  jongerera  UebcrgiuigskaUcsitriQ  der  EifTel, 

Fig«  7,  a.   b.     Trilohites   Hans  man  nt*  —   Asaphus 

HaaemaotiL 
Aha  deni   Ucbcrgang^VnlksteiJi    de^  Cakoricnbcrgei   and  worn  Berge 
Branik  bet  Prag,  von  Revat 

Fig.  8.  a,  b.    Triiobites  prob  tcmatiens. . 
Atiji  den  jfingem  Scbiebtcn  dcs  %nt  Kupfcrscliiifferforniation  gehongCB 
Kali^ebis  bci  Gluckelirunn, 

Fig.  9.  a.  b.    Trtlobites  bttnmiiiasiiB* 
Aog  bitaniinGiem  Ulcrgel-  oder  Kupfcrichiefer  bci  Schmerbacb ,  iron 
BiegeUdorf. 

Fig.  10. 
Abdmcic  elnei  buchst  eondcrbaren  Gcschfipra  im  Flutzmnscbctkalkiteiii 
vom  Secbcrg  bci  Gotlsa. 

Tab.  XXUL 

Fjg,  1,  a,  b.    Encriniles  I  iliifartnis.  —  Kneriottes 
Irochitif. 

Eacr.  monileforinii  Miller. 

Isig  £ncriiina  Linn. 

Vorticctla  rotularls  Esp. 
Ana  Mtiscb€lfl(»txkalkgteiii  vom  Ileinberg  bd  Gotlingen,  ana  der  Gc- 
gend  von  Weiniar,  vom  Oeeelbcrg  bci  Braun^cbwcig.  —  b.  Am  Wiir- 
aektuck  vom  Uolzberg  bei  Tonna. 

Fig.  2.  a— f.    EncrinUea  MiUeri. 
Aplocrinitei  Milleri  Goldf. 
Fig.   S.  b.    dcr    KronenkDopf    von    unten   ^   c  von   dcr  Seite.    In 
UornAli-ifitnasie   vetiCeinert   und  wahrgcbeinlkli  nua  Jnmknlkstcin  ¥on 
Berrach,  Flugelbacb  bei  Ainberg,  Gingea  in  Scbw»ben. 

Pig.  3p  a — f.     Encrirnles  meepilif oriiiis« 

A  tiioerinitcB  me^pilifoFinj  e  Qolclf. 
a.  dcr  Kroncnktiopf  \t*n  obco  —  b.  Ton  imten  ^^^  c.  von  dcr  Scitc  — 
d.  e.  f.   Enerociulcn   nnd  Trocliitrn  des  Stiel^.  —  Wubr»clieinllcb  Riis 
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Juiukatkskin  V4>n  Berrach^  Flug^Ibuch  nndl  Grambadt  bei  Amberg, 
ftDfl  dcr  Qrardcliiiflt  Hcjdeohciju;   \crgl.  Abthl.  L  Tab.  XX1\.  fig*  5. 

Ff|j.  4.  a — e,     Encriiiites  rosaceus. 

a.  ein  Theil  fli'.<  Sticb  mlt  deia  gogroannten  Berken  ur>d  den  tintem 
TIieU*!n  tlt^tt  Kroiu^iiknupfii  —  b,  die  Aoeicht  ion  oben  ^  c.  d-  Glk- 
iler,  welilto  Tlieile  i^eines  Kmiieiiknopfii  nuBtnachcn  so  Hen,  tod 
aben  mid  ion  der  Seite  ^  c.  ein  Tbell  dt;(ii  Stieli^  tind  zu^ldch  die 
Zcirlinriiig^  dcr  Abliiaun^pfirtrJieii  scrnrr  fmstelnen  Trochiteiu  Von 
Bcrraili  uiid  \m\  Fliigelbach  bci  Amborg,  fiahr^chcinlich  aua  dcr 
Jufartimiatiott. 

Tab.  XXIV, 

Fig.  1.  a  —  f,     Ejicrfiiites   orlhoceratoides,   —  B ti- 
er inites  aivearia. 
Apincrin.  elongattig  Mill, 
a  —  d,   Slticko    dcs  KroiietikjiopfA    nnd    dcr  einzclnen   scHclbcnartigcn 
Olicder  — >  c.   f.    die   untcrn  Stamnutucke.     Im    licbergang^kalk^tein 
au»  Gotbliitid  und  voitt  Kaualp  in  der  Schweix. 

Fi^.  2.  a  — f.    Eucrinitea  ParkiasoniL 
A^iiocrinites  rotunduB  MilL 
Erne  ralliitandlgf;  Bluiuenkmne   ncbfil  eiiiKt4nen  Gliedern  dcs  Kroncn- 
knopfe^    mid  dcti  Sticii  —  im  altera  Ealkutcin  England^,  von  Bradfurd 
in  Wiittdiire, 

Tab.  XXV. 
Fig.  1,  a  — f.     El]  criu  lies  el  Up  lieu  8. 
Apiocrin.  clli|ilicuii  Mill, 
Aud  dcr  Kreiderarniatton,  von  Aachen,  Flugelbach  bci  Atnberg.       -^  > 

Fig.  2.  a  —  e*     EiiGritiftea  crass  us. 
Foleriocrinitcs  cras^Ub  Mill. 
Der  Kmneiiknopr  bl«  an  die  awftUmfenden  Arine  und  ciai«lae  TrocKt- 
ten    und  Tbeile    dc«   Stieb;    im    Mountain  Limestone   iti   York^biro 
nnd   in   lire   magnetjian  Beds   of  the  Mountain  Liiucgtone  in  Sommer- 
Hcyhlre,  %on  AUcnhead  in  Northumberland . 

Fig.  3,  a  — f,     EncriDiles  teuuit, 
Potcriocr.  tennis  MiU. 
Ein  volbtandiger  Kroncnkno|ir  ncb^t  auglauf&nden  Armon  nnd  mehre- 
rcn  Tbeikn  dttr»elben ;  im  Mountain  Limestone,  jangem  Ucbcrgaogfl- 
kaikatein  von  Mcndip  Hiili  und  Black -Rock. 
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Fi^,  4.  a.  b.  G.    EncriuileBl 

Khoilocrinitcs   Mill.? 
Dem  vorigcii  nalic  Tcm  unilt^  qIilt  walir«chcm!ich  oig^nihuiulicher  Art. 

Fig,  5.  a.  b.     Fi§.  Ra  —  li,     Encriiiitea    caryopliyl- 

EugcQiacrinitcs   qiiiiiquangtilaris   MilL 

Engcniacr.  car^o[»h^  I  lfitu»  Goldf. 
Fig.  &.  a.  b.  Fig.  6.  a.  Ii.  c.  d,  g^.  h.  (Eugentacr.  nutans  Golitr) 
KronetikEiopfe.  €*  f.  Aliaiiclf^nittgf^n  dri^  Stieb;  au^  dcr  Jura-Fontintion 
in  dcr  St1iwi*lz  am  Rjindf^nl^cr;?*  im  Canton  Zurich  und  SrhalTlmii»eQ 
iind  am  Strcitlicrgc  Im  Uajrciilliiedien;  von  Griuubacli  und  Fiug4;t- 
l»ach  mm  den  ktuften  dcs  Jura-Kalk«tt:in«. 

¥t§,  7.  a.  K  c.    EncrtnUea  Grafti. 
Von  Flugclbacb  bci  Ambcrg. 

Tab,  XXIX. 

F%.  1«   a.  b.  c.     Encritiltes  testutlinariuB* 
M  A r ^  u  |ji  t c s  o rn a t ti  s  Milt. 
Alls  Sussex »  bci  Brighton,  Kent  ond  Warminster   in  Cboli-Pttti* 

Fig,  2*  a.    Fentacrlniles  Caput  Medusae  Lam. 

Fif!:,  2,    h,   c.     P  e  n  t  a  c  r  i  n  i  t  e  s    vulgaris, 

Stcrn^aulengltcder  nu^  dem  lluii-ingi^f^licti  Slui^chellliitzkalk,  aus  der 
Gegend  von  Wiilterslmugcn  nnd  Frlcdricheroda  ini  Gotliaiscli«n,  void 
Heinberg  bei  Gottingen. 

Tab,   XXX. 

Fig,  1.  a.  b.  c.     Pen  tRcrruites    Britauiiicus* 

P  e  n  C  a  r  r.  II  r  i  a  r  c  n  li  JIIilL 
Alls  Dorsetshire,   Watebet   und   Kc^jiiiiibaiii    in   (kn  Zvii£chfrn«chicht(;D 
iinlcT  den  eip^ent lichen  MusdielfiritzkalMagcm. 

Fig.  2.  a  —  f.     Peritacr.   subangularis  MiJL  el  Scfil. 
In  Mergckdiiefer  iin  Wurtcmbergi«cben ,    in   den   nbcn  angegebenen 
Zwi^chentirhichten ,  an  mebreren  Orten  in  Dentacliland ,  der  SchwotE, 
In  UorscisJiire  in  England. 

Fig,  8.  a — e,     Pentacriuites  basaUiformii  Mill. 
SlcrnsaukngUeder*  —  SoUen  sowohl  in  Ljaa  ak  Kreid€  vorkoniiiien» 
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Tab.  XXXI. 

Fi^,  1.  &«  h,    AmmoniteB  nodoBus. 

€e  rail  tea  nodosa  b  de  Haan. 

A  to  111  u  n.  u  n  d  a  t  II «   Rein. 

Ammcin.  |ilicoinphaluB  Sow. 
Aaa  dfin  MuachclIlQlzkalkstein  in  Thtiringcn  vnn  Tonna,   AlmcnhaD- 
•en,  Sachi^enburg ,   rom  Seeberg  and  voni  Ifciiibcfg. 

Fig.  S.  a.  h*    NautiliieB  bldorsalos* 

N  a  11 1,  a  r  i  e  1  i  8  Bein. 
Aui   dt!iii   Miigciielflot/Aalli   der  Gegend  von  Welninr  tind  vom  lictn- 
bci^.  —   (Fig.  h.   dcr  Hiicken  —  c.  eine  der  Concaun'mtionen  din^i^s 
Naut. «  ats  cinxclne  8clieibo  ^-  d,    Gestalt  der   ptttcrtio^turfunDigen 
Nenrenrdhre.) 

Fj^«  S,  a*  b.     unerklait* 
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Tab,  XXXn. 

Fig.  1.    Dentalithes  iorqnatti?. 
In  Miiecliclfl^^tzlLQlkstetn,   mit  scltiin   rrhaltcner  Schalt^,  von  Farrfin- 
niMi  Ijci  QucrfurlJi, 

Fig.  2.     DentalitheB  laevis. 

Bentalinoi  entails  Linn.  (?) 
In  Maicfaelflutzkalkstcin    von  Thonii^cliitadC   und  Holzendcirf   Uci  W«i- 
niai*,   vielleiclit   aadi   in  den  finEk^tcingt-iLkielien    der  Sand|^bc  bd 
Kopcnhagen* 

Fi^.  Z,     Patelliles   diseoides. 
Patella  dilalata  Lam.  od.  %u  Gen.  Anc  jliis  Lam.  g«horig. 
Auf  MnschelildUkalk  bei  Weimar. 

FJg.  4.     Pateliites   m  it  rains. 
Pat  cornucopiae  Liim.  (?) 
Auf  Miiscbelflotzkalk  dcr  Gcgcnd  von  Weimar. 

Flg«  5.    II  die  lies  tor  bi  tin  us. 
Auf  MasclioUlutz-KaLkfitcIn  toid  Heinbcrg  bel  Guttingen. 

Fig.  6.     Buecinite^    gregarius. 
In  FldtzmuscbcUKaikstcin  vom  iJeinbcrg  bci  GoiUngen. 
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Fig.  r 

Dk  gcwr»hnlkhstc  Art  dcr  to  gcnaimten  TurbinUen,   au«  Musche!- 
0dtzl(atk. 

Fig,  8.  a.  K    BticciiifteB  obsoletiiB. 
Aas  Flutzntuecliel  ^Kiiliatdo    dcr  Gf'gend   voit  Arnstadt. 

Fig.  9*    Strombites  denticulatus. 

Plercicvrti   Ponti  Brongn. 
Aug  Miujctietllotzkalk  der  Gegend  von  Frankenhaustii. 

Fig.  10.    Strombites  scalatus  Wdcli. 
Auo  MiidcIielfloUkiilk  dcr  Gcgcnd  von  Qnerfiirlh. 


Tab.  XXXIU. 

Fig,  1*  a.  b«     Mjacites   muBCuloidei, 
Mya    intcrmrdia   Sow. 
Am  MtitirliellluCzlmlk   dcr  Gcgenden  voti  W«uaar,   Amtladt,  Toima, 
lom  Sccbcrg  bei  QoCha. 

Fig*  2.    MyaciteB   Tentricoeue. 
Am  FliktzmueclieLkaLk  in  der  Gogcnd  von  Weimar  tind  Arnstadt 

Fig.  3.  a»  b.    Myacites  elougatus. 
In  MnackcUlutzkalk, 

Fig,  #.   a.  b.     Myacites  mactroidee. 
In  derscltien  GcUirgisart, 

Fig.  5  — a 

stein  kcrqic  y  wdi:lio  Ihcili  %u  den  TclUiiiion,  tbelli  m  den  Venerlleii 

gehyren. 

Tab.  XXXIV- 

FJg,  1.  a.  h,  €.     €  ha  mite  8  striatus. 
Card!  lint  Fnrkinioiii  Sow, 
Ana  MuficUctOotK-Iinlkslein   votn  Seehcrg   Uoi  Crotlui}   TOtii   Lohbiirg 
bei  Tonna  und  aua  der  Gegcnd  von  Sachsonbnrg. 

Fig.  2.  a«  b.  €•    Ch  ami  tea  lae?iB. 
FLagiostonia  gigantca  Sow,  (t) 
Von  Gundcrs^liofen  und  Waldonliiirg. 


^^^^^^^^H' 

Fig.  4.    Trigonelliles   pes  unseris.                                 ^^H 
Ads  Muflchelllotzkallk  der  Gegcad  won  Weimar.                                                            ^^^H 

1                                                     f'ig.  5.    Triganelliles  vulgaris*                                    ^^H 
Ion  Weimar.                                                                                                                      ^^^H 

Fi^.  B.  1.    Trigonellilefi  curvfroBlriB.                               ^^M 
Aui  dcr  Gegcnd  von  Sach^enbur^.                                                                               ^^^H 

Tab.  XXXVIl.                                                  ^H 

Fig«  1.  B,  b.  c.    MytuLites  sociilis.                                   ^^H 

2                                                    Mod  10 la  io«:ialtg  Krug.                                                                                  ^^^H 

'                                       Ana  Flolzmugchcl-KnlliifCcm  Thiu-ingcna ,   bc«ondcrs  vom  Soeberg  liei                   ^^^H 

Gotba,  Toniiii,  Sadisenburg,                                                                                                      V 

¥i§,  S.     Mytulites    coBtalae*                                                ■ 

Arte  Ilia  Lam.  (?)                                                                                                 ^^^M 

1                                    Aua  Miigchellfalk  vom  Lohberg  bei  Toiina,  atii  der  Gcgcnd  von  Weimar.,                     ^^^| 

1^                                                 Fig.  a.    Mylulites  incertui.                                        ^^| 
'                                     Aug  Moechelflotz-Kallfstcin  bci  Wcimor.                                                                       ^^^| 

j                                                    Fig.  4.    Mytulileg  eduiiformis.                                    ^^| 

1     ^                                              Mytilus  edotis  Linn.                                                                                      ^^^H 

r                               Aii£  Muecbelfltltzkaik  der  Gpj^end  Ton  Wciitiar.                                                        ^^^^M 

Fig,  5.  a.  b.  c,     Anom.  Terebr&tulites  voigarieu                     ^^^H 

Tcrcbrat   communis  Bcihc.                                                                          ^^^^| 

1                                   Ana  dcni  Xborlngtachen  FloUkulkstinn.                                                                        ^^^^| 

Fig.  6.  a.  b.  c.    7.  8.  !».   a.  b.  c.                                        ^^| 
^                              Spidarten  4m  vorigcn  ans  den  Lagern  cleg  MuncheUloizkalkd.                                  ^^^^| 
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Anoinitcs  fcrcbratii!itc«  vulgana    B.  XXXITJ,  5,  6.  I.  8.  9. 

—  tliecaritts    B,  XIV,  1. 

-^        vulvariatj  g.  ITjeteroL  TDhariiia, 
,  AplocrinUeB  etlipticti^    «.  Encriiiitc«  dllpt. 

—  elonjo^atud   P.  Encrinttes  orlhocerat 
^^  me^piliE'tiniui  m.  Encr.  mcgpliif. 

—  Milleri  g.  Encr,  Millcri. 

—  roflacciH  0.  Encr.  rdtaccus. 

—  rotiindus   f.  Ener.  Park  ins  an  it. 
AFaphiiB  comigcraij  0.  Triloliitcii  ScJirt>tcri. 

—  Hiiusiimnni  9,  Triloliited  llaiistuaitni. 
AiUicus  ritciforniia  h.  Macrnarileg  tucif, 

—  miiititiiB  s.  Macr,  miniitue. 

—  mndeetirurmk  1^.  Ulacr.  luodedttformU. 
A«teriacite«  0|jhiiirui     A,  XXIX,   6, 

—  palellaris     B.  XII,  6. 
Aiterophjllitca  cqitir^eliforniiH  s,  Cmtia.nnUr:4  eqitijctif. 

—  tetiuifolia  s,  Calamitcs  intciroptat. 

ATicuJa  ».  My(ulitct>  costatu«. 

If  ornia  ei|tti«eti Fannie  e.  Caeuaiinttei  oqai#et. 
icroliiculata  p.  Calaiultcd  aerobic, 
ftellata  s.  CaK.  ^tcUattu. 
Brachjnrites  antiqtiiii    U.  1,  1, 
->*  gilibosus    B,  I,  L 

^  hiipidifoniiifl    B,  I,  1. 

—  rugotfUii    B«  I^  2^ 
Bocardites  alibn^viatug    B.  XI J,  4. 

^-         hysttricui     B.  XX,  1, 
Bucciaited  armlalim     B.  XIII,  L  2, 

—  pregariiiH    B.  XXXII,  6, 

—  obsokta*     B.  XXXII,  8. 

—  Bul«cDfitat09    B.  XU,  3. 

l^alamltes  approximatiifl  s.  Cal.  intemipiui. 

—  cannacfonnb    A.  XX^  !• 
intorrupCue    A.  I,  2,  XX,  2. 

^  nodoBus    A»  XX,  3. 

—  ficrobiculatas    A.  XX,  3, 

—  Iriqiielnia     A.  IX,  1^^ 

—  tuintdus  8,  Cal.  nodofius. 

Caljmene  Bluracnbarbii  i.  Trllo bites  icateculatni^ 

—  Uoffii  e.  Tril.  Homi. 
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Caljmene   Sulzfrt  s.  TrlMkes  Suizeri. 
Calyptrat^a  prlmigena  b,  PateliU^s  iinmigetittfu 
Cancer  ontiquas  n^  Braclijii riled  antiquum. 

—  Leachii  b.  Br.  Iibpidiformb. 

—  personatui  s.  Br,  rug^osii^* 

—  mgo^ns  0.  Br.  rn^onna. 
Cardium  Parkinson!   ^.  Chamitcd  striatm. 
Carpolithes  amygdalaeriinnis    B.  XXI,  1. 

—  avcHonaeforiiiifl    B.  XXI.  6. 

—  race  at!  i  formic    B»  XXI,  1* 

—  iidramib    B.  XXI,   2, 

—  frumcntarine    A,   XXVIl^  t 

—  bemlocious    B.  XXI^  13. 
^  fiiepidua    B.  XXI,  S. 

—  juglandtrormb     B,  XXI,  5. 
^  lentkuiaris    B.  XXI,  12, 

—  mah  aeforitiii    B.  XXI,  9. 

—  orobirarmi>4     A.  XXVII,  2. 

—  pomarins     B.  XXI,  11. 

—  prunifortnis    B.   XXI,  4, 
^-  roeiratn»    B.  XXI,  B. 

—  fiecalb    B.  XXI,  W. 
Caiuatinited  eqtiifteCifonuis    A.  1,  1.  II,  3. 

—  ateliatufl     A.  I,  3. 
Ceratitee  nodoiufl  9,  Anunonitei  nndoitip. 
Chamitei  laevis    B.  XXXIV,  2, 

lin€atnfl    B.  XXXIV,  1. 

~      puQctatui    B.  XXXIV,  3. 

^»       ilrlatas     B.  XXXIV^   1* 
Com  a  hi  U  pinnola  f.  OpHmrtteii  pennatnu. 
Comatulithes  mediierraneaerorinijii  s,  Oph.    pennalns 
Conchorhjochui  ornatu§    A.  XXIX,  10. 
Conferva  (?)  B.  n\  h  h,  V,  2. 
Cartinlites  eerptilarini    A,  XXIX,  T. 
Crania  personata  i.  CranioUtoa  brattenbnrg. 
CranJolhei  brattt^nbergicns    A.  XXIIll,  5. 

—  craniolaris     A,  XXVIII,  7. 

—  Schrotcri    A.  XXMII,  6. 
Cnpressitea  Uninaniu   b.  Carpolithcs  hcmloclnni. 
Cjathocrinitcs  pinnatns  s.  TcntacriiUtefl  tcalari^. 

—  planus  6.  EDcriniiei}  planus, 

^  qninqnan^ulflji^  i.  Encrin,  penta€iinoides . 

^-  rugoiUf  s.  Encrin,  vemicoeud. 
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Cjatliocrinitci  taberculaCtit  i.  £ncr.  anuaiii^. 
CycudiLeil  b»  Poftcites  xeacrormis. 

Ifecarnetuoi   e.  Qphiurkei  pennattis. 

^  torquatus     M.  WXH,  1. 

Deatalium  etitalii  e.  Dental  lacvii. 

Eiicrinilc*  (?)     B.  XX\1II,  I, 

Encrinilei  Blvearis     B.    WW,  1, 

—  armatua    B*  XXVI,  1, 

—  calyculans     A.  XXIX,  4. 

—  caryophjllitcfl    B,  XXVITI,  5. 
-^  crasBQfi     B.  W\\  2. 

—  diibiui  B.  XXVIIl,  2. 
^  echttiatui  B.  XXV,  5. 
^  eUipticmi    B.  XXV,  1, 

—  Grafii     B.  XXVIIJ,  7. 
^  ^ranulalns    B.  XXVI,  a. 

—  lae*ii     B.  XXV,  i, 

—  liliiforraia     B.  XXBI,  1. 
--  loricatiie     B*  XXVII,  3. 

—  mevpilirorniii    A.  XXIX,  &,    B.  XXIII,  8. 

—  Milleri    B,  XXIO,  t. 

—  ortlioccratoides    B.   XXIV,  1* 

—  ovaCus     B,  XXV,  6. 

—  Farkinsonit    B.  XXIV,  2. 

—  petitacrinc^idca    B.  XX\1I,   2. 

—  peatanj^iiliiria     B.  XXVI,  S&. 

—  planus    B.  XXn,  6. 

^        pohdftctjlna    B.  XXVII,  4.    XXVTII,  1. 

—  tfstudmnriii«    B.  XXIX,  1* 

—  trochitiferus  i,  Encrin.  liluformls* 
Erjon  Curieri   s.  Alucrour.  atcllforniii. 

SchlothGimli   6.  Macrour*  propixiqiius, 
£o^eniacriEiiie«  t-aryophjllatua  i.  En^riii.  caryophyttUei. 
^  natana  «.  Eacrin.  caryoph. 

^  4|uinquaii^i]ltU'ia  §*  Encrin.  caryoph. 

Jr  aToIaria  hciagona  b.  Palmacitefl  hexag. 

»^  vaiiolata  e.  Palvnao.  variola!  n^. 

Filicitet  (?)    A.  IV,  12.    V,  10. 
—        ocdoiinatus    A.  XVI,   4. 
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FiUcitfsa  admntoidefi    A.  X,  18.  a. 

—  amitk    h,  VIII,  14, 

—  nqtiillniis    h,  IV,   7.     V,  8. 

—  arbore^xLTiei     A.  Vllij  13. 

—  l>entiudcu«iforinifi    A.   X,  18,  h.     XXI,  :£ 

—  i-yatheus     A.  VII,   IL 

—  faeitiinaefonnia     A.  IX ,  10. 

—  fmgHis    A.  X,  VI.     XXI,   1. 

—  frutiensiu    A*  Xf,   20. 
'^  linpiariii^     A.  Il»  3^, 

—  lanrhkkuB    A.  XI,  22. 

—  uiurkatui     A,  XII,  2L  23. 
^  areoptcridm^     A*  VI,  9. 

-^  osRiuiidaL'fortiiid    A.  Ill,  5.  6. 

—  Plukcnetii    A.  X,  19. 

—  pteridiws    A.  XIV,  2T. 

—  tenuifolik    A.  XXI 1^  1. 
— •  yeticnlaris    A.  XID,  26, 

Fncotdea  criiplfomiis  s.  AlgadCes  cri^piforuiii. 

~-  rrumentoriufl  e.  Carpolitbcg  fnun. 

^-  grainilattts   e.  AlgaciCea  granulniui^ 
pcctinatiis  g.  CarpoL  arobiromitfi. 

Vrypbaea  tercbratuilciides  s*  TerebrataliCes  grypbui. 

Mlamitef  compresflas  b.  OrthoccraL  falcalttc. 

—        tuaitifnui  0.  Ortboc  flexuo£u«. 
Helicitci  del  phi  Ein  I  aria    B«  Xl,  5. 

—  ddpUiQutoidcf}    B.  XI,  4. 

—  ellipticus    B*  X,  3. 

—  hellcinaeforniifi    B.  XI,  6. 

—  pritictia     B.  X,  1. 

'^        qualt«rjahi»    Bt  XI,  3. 

—  trDchilinu0    B.  X,  2* 

—  turbillniu    B.  XXXH,   & 
HyflleroliCefi  hjstericm    A.  XXJX,   I. 

— --  Tiilvariufl    A.  XXIX,  2.  3. 

Ijift  encrintiA  f.  Encrmiies  liliiforniu^ 

Miepadiiefl  avirostrb    A.  XXIX,  10. 
Lcpidodendron  c(»nJfiiGni  9.  Palm,  ctirvatus. 

—  hexagonvnn   b^  Palmacites  hexagon^ 

irobricatuni  i,  PalniacUcs  incieiiti* 
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fjepidodendron  ob«%atuiu  «,  PaLm.  eijtiaiiiOiiiB. 

—  phlcfpnaria  9,  Ljcopodiollthei^   arboreui. 

—  tetrai^anuni  s.  Palm,  afflnk  -^  Paliu.  quadraiigtil, 
lijiopodiplitlies  ('*)     B.  VI,  I. 

Ljcopodiolitlics  arboreufl    A,  XXII,  2, 

—  filicifonniB    A.  XXIV,  1. 
-*  pbJegmarioide^  9^  Lycnp. 

piniformb    A.  Will,  1, 
LycopodiCea  aflinis     A.  XXIV,  1,  Kg*  dextnt 

—  filidfDmiifl    A<  XXIV,  1.  Hg.   sinUtm. 
-—^  phle^^nmrciided  s.  Lycopt^diolilheb  arlioreus. 

piniformii  s,  Lycop»  pinif. 

Jrlacronritci  arctifomii^    B.  Ill,  1, 

—  racifomiis    B.  fl,  2, 
iBlna(ti0    B.  Ill,  3. 

•^  fuod^i^tiromiis     B,  B,  3. 

—  tnjslictid    B.  ni,  4. 

—  pFOpinqutis    B.  UI,  2. 

—  BpGudo&cjllarufl    8.  XII,  %. 

—  tipuJartua     B,  U.  1* 
MarSDpUeB  ornalps  g.  Encrin,  tosludlnanuB. 
Modiola  eoclalia  %,  Mjlilui  eoc. 
My  a  intenuedia    B.  XX  XI 11  ^   1. 
Myackefi  elongatas    B.  XXXIB^  3. 

-^        lEiBictroides    B»  XXXIII,  4. 

—  muficuloides    B.  XXXIII,  1. 

—  vcntirlcoBUB     B«  XXXHI,  2. 
Mytilua  edulk  1.  Mytulites  ediilifonnis. 
Mjtolilafl  costatufl     B.  XXXVII,  2. 

^^        eduliromiii     B.  XXX VB,  4. 

—  incortui    B.  XXXVII,  3. 
^»        fiocIaliB     B^  XXXVBy  1. 

i^asea  arcubta  e.  Baccinites  arculatus. 

Nantilas  antiulofle  ei  ratundua  ?,  Atmnonitea   anniiiatitf. 

Ifanttlites  arietU  s.  NauC.  bidorfalafl. 

—  bidoFsatns    B.  XXXI,  2. 
Nearopterb  acmninata  i.  Filic.  acum. 

—  giganlea  %.  Filicitos  Iing:uar. 
'—  nammolaria  s*  Filic,  ogmundacf. 

—  smilacircilia   s.  Filic*  acuininat, 

—  tcnaifolia  i.  Filic>  lenuifuL 
Nnniiiiiilus  Brattenbargicos  a.  Graaiolites  brattonbtirgu:u9. 
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Udontoptens  SchlAtheliidt  i.  FUicttGs  ofinandaefaniiji. 
0|ihtura  ScMotlielmii    A«  XXIX^  ii. 
Ophiiiriies  pennaCue    A,  WVm,   1.  %  <(,  4. 
Orihoccjra  annulata  ti.  Oiihoc€ratiCe»  noduloso^. 

—  nndutata  e,  Orth.  undiilatm. 
Orthoceratites  falcalus    B.  VIII,  2, 

—  flexQOSua     B.  VIII,  1. 

—  nodolosuB  B.  XI,  % 
£erraCui3  B.  VIII,  3. 
tentacutalitg  b.  Tentaculitea  scalar li^ 

—  undulahii  B.  XI,  1. 
Oemnitda  gigantea  s.  Filic,  Lin  guar. 
Ostrackes  anomiu^    B.  XXXIl,  3. 

—  crista  derormis    B,  XXXVI,  2. 

^        laerb  «.  Ostracites  Pteuron^  lacvb. 

—  Pcctinites  reticnbtus    B.  XXXV,  4.     , 

—  —         disc  ite*    B.  XXXV,  3. 

—  PlearoQcc  tiles  lac¥igatu8    B.  XXXV,  2. 

—  icfism^    B.  XXXn,  1,  a. 
Bpondyldidej    B.  XXXVl,  1, 

Qitfea  Marsliii  e.  Ostrac.  LrisU  d«foniiis. 

It  agumg  mjiticaB  e.  Alacroor,  my^ttcui. 
Falaemon  epinipee  s«  Macrour.  tipnlaiftas. 
Palmacilei   affink    A.  XIX,  1. 

^^^         aniiu'a^^    ^*  XVI,  5. 

^^  canal iculatus    A.  X\H,  % 

—  curTatua    A.  XV,  2. 
hcxagonatas    A,  XV\  1, 

—  incigiis     A.  XV,  6, 

—  ob^olelQ^     A.  XVI,  di 

—  oculahi*    A«  X\1I,  1« 

<-^  quadran^uLatus    A.  XVII I »  I 

—  tquantOi^tti    A,  XV,  5, 

—  iolcaCas    A*  XVI,  1. 

< —  variolatas    A.  XV^,  3. 

—  trerticiLlatiifl    A.  II,  24. 

—  verucosoa    A*  XV,  4. 
Pblella  comucopiae  §«  Fatellltes  milraiiiit. 

—      dilaiata  ^  Patcllileg  ftiscoidcj. 
Fatclliiea  antiquab    B.  XII,  2. 

^        cailatus  i*  AateriacitDti  patellarb.    . 
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s.  Filic.  arboreic. 


Patdlitet  dJecoldcs    B.   XX MI,  3, 

—  mitfahig    B.  XXXII,  4. 

—  priuilg€iiuj>     B.  XII,  1, 
-^        eubcot^Catua     B*  XII,  3. 

Peciinitcs  retkulatuii   g.  Oatriicilef  Peel.  rHiculalua 
p€€0|>ieriM  affinis  »,  Filkitet*  aqtiiL 

—  arborea         I 

—  arboreeceng  f 
^-        arguUi  8.  Filic.  fut'iiimacf. 

—  aqiiirma   m.  Filic.  aquilinus. 
^-         ryuihea  «,  Filic-  cjath. 

Plukcnctii  s.  Filic.  Pluk* 

—  ptcroidos  IS.  Filie.  plcriditi«. 

^        Schlotbeimii  s.  Filic.  aqiiilinui   ct  c^atlieiM 
Ptntacfiniteg  lifl^aUiformiH    B,    XXX,   3, 

—  Bdiireiiji  s.  Pent.  BritannicuN* 

—  BritanniciN    B.  XXX,  1. 

^  Caput  Medusae    B.  XXIX,  2,  a. 

—  euliaii^^tilnriri    B.   XXX,  3. 
^            vulgaris    B.  XXIX,  2,  b.  c, 

Featamerus  Ajletirordii  @.   Baccin.  Jijiter. 
Phjtolitbe^  tes»ellatus  ^.  Palm,  variolat 
Piagioi^loiiia   §,  Chamiiee)  liaealue. 


—  rigida     f 
Pliuiitefl  bifida^  fl.  AnuDonite^  aanalatus. 
Pla^criaitcs  granulatui   s.  Encrin.  gi-atiul. 

laevit?    ti.  Encrin,  laevig. 
pvntangularis  a.   Encr.  pcntangnL 
•^  rugo^yd  &,  Encr,  ovalas. 

—  ftrintiii^  s.  Eacr.  Btriatus. 

—  tiiberculatug  9.  Encr.  tubvrc. 
Fkuroneciilcs  discites    0.  O^traciles  Plearon.  di6ci£e«. 

—  lacvigHtitii  g.  Of^trac-.  Pkur.  (aGvi|]^tas. 
Plamote  eacrinus  sv  Ti'ntacylite#  Bimulatuii  el  scalaris. 
Poacitea  zeaeritrinig    A.  XX\1.  1.  2. 
Poi«ri4K'rinilei  c radius  B.  Encr.  crai^BUg. 

—  Leaab  b.  Encr.  teiiaiij. 

Prodactua  lineatua  g.  Hyisterolitcs  viilvariiii. 
Pterocera  Ponti  ■,  S(roiiibil£ij  denticiilatiig. 
Plcsrophjlluiii  longifol.   i.   Algacite^  HUcoidet. 

tthisoinorpha  0.  Algaciles  cti^pifomuj. 


dijcitiCi^CbaiD.  taefb. 
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RhDdDcrmifcn  i]tiiiiquangn:lari9  g.  EncT.  cchtnaUii. 
Rhjncliolilei  Galllariloii   s,  Lepadlles  a^iro^trn. 
Rhjiidolepii  (ocellata)  undulata  s*  Palmacite^  oculatiiB* 
Rotularia  marsileaefolia  6.  Patm.  \€rtii\ 

S^clibthcimta  arliorcgcens  s,  Casuar.  eqiii«;eLir 
Scyllaru^  duljius  8,  Maeraur.  psetidoscjll. 
SerpuLiteii  Htliuus     A.  XXIX,  11. 
SigUlarlu  cicgaria    A.  XV,  Sb. 

—  besa|;ona  s.  Palniac.  Iieitag. 
ociilata  t<.  Palmae.  orulat. 

• —        te«se1laCa    A,  XV,  3,  a. 
Sjihaeroptcrti  dUtans  ««  FUic.  bernrudeiHir 

-^  St'h  loth  ei mil  e.  Fil.  adiant. 

S|»beccipterU  fragili^  s.  Fil,  fragiti«. 

—  latifolia  e.  FIL  murieatuji. 
Sjjhenopbjlluin  Schlotheutiii  b«  Paloi.  reriic. 
Spirifer  eu^pldatiiH  «.  Tcrtbratulifes  ruftrahii. 

—  Bpecbsus  ».  Terelirat.  ep^ciosiis. 
StraparoEiu  Djenygii  «.  H elicited  clli|iticai. 
StromUites  dentkulatus,     B,  XXXUi  tf, 

—  fcalata*    B,  XXXII,  10, 
Syrincraiciidron  nci  Damac  I       „  ,        , 

—  sulcatum     f  *•  Pal™»«'t^  canabctiiatui 

1.  entacuiitcs  aimutatus.    A.  XXFX,  8. 

—  scalari^,    A.  XXIX,  9* 
Tercbratmla  aciiiuinata  ii.  Terebratulitfi  priscuf. 

^  alata  »,  Terebratalites  lacunos. 

carnea  e,  —  elongatua, 

—  concintia  s.         —  laciino^u«. 
^          cor  B.                  —  exciHys. 
^           lyra  €t.                 —  ro^lrahia, 

—  paiinata  s*  -^  aperturattif. 

■ —  redcuIartB  s.  Anomiteg  Tcrebratiiliies  priaciii. 

Terebnitulites  aperturatu^.     B,  X\'II,  1.  XIX,  3. 

—  aspcr    B,  XVni,  3. 

^^  communi!}  s.  AnomiL  Tercbrat,  vulgarii. 

—  compriiuatufl    B.  XVI,  3. 

—  curv'aius    B.  XIX,  2, 
'■^  elongatua    B,  XX,  2, 

%^  excisos    B.  XVII,  3. 
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